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WHEN YOU CAN’T AFFORD 
TO MISS A SINGLE WORD 


When you demand uncompromised perform¬ 
ance and dependability from vour communications 
system, you need an ICOM. Featuring a full pro¬ 
duct line of rugged land mobile, marine, aircraft, 
and ham (amateur) transceivers and receivers. 
ICOM provides you with the most sophisticated 
and reliable communications available. 

Spectacular performance, smooth operation 
and incomparable dependability are confirmation 


of ICOM equipment s top-line quality. These 
superb characteristics are built into every ICOM 
handheld, mobile, base unit and accessory. 

ICOM’s full product line also includes the 
IC-R71A 0.1 to 100MHz and IC-R7000 25 to 
1000MH/./1025 to 2000MHz receivers. They assure 
your maximum operating performance anywhere, 
anytime. Move into the winners circle with ICOM 
and enjoy a commitment to excellence! 





ICOM America, Inc., 2380-116th Ave. N.E.. Bellevue, WA 98004 Customer Service Hotline (206) 454-7619 
3150 Premier Drive, Suite 126, Irving, TX 75063 1777 Phoenix Parkway, Suite 201, Atlanta, GA 30349 
ICOM CANADA. A Division of ICOM America, Inc., 3071 - 85 Road, Unit 9, Richmond, B.C V6X 2T4 Canada 

All stated specifications art sub|ect lo changa without nolle* or obligation All ICOM radios significantly exceed FCC regulations limiting spurious emissions Signal788 
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FOUR user selectable operating modes and 
a 90 number autodialer make Private Patch V 

the ONLY choice! 

— >, 



SELECT AN OPERATING MODE 
USING THE BUILT-IN KEYBOARD . . 


1. SIMPLEX SAMPLING PATCH 

Private Patch V achieves a level of sampling patch performance 
unobtainable in any other product. Crucial to performance is 
the noise squelch filter. Compare our five pole filter to the 
competition's two pole filter. Advanced software algorithms 
perform noise correlation tests which result in greater useable 
range than the competition Nine selectable VOX enhancement 
ratios allow you to vary performance from straight sampling to 
highly VOX enhanced, (sampling rate decreased while the land 
party is speaking). The mobile is in full control and can break- 
in at any time. 

2. SIMPLEX VOX PATCH 

VOX mode offers superb simplex operation with any radio, 
including synthesized and relay switched models. VOX mode 
has other advantages too. 1. A linear amplifier can be used to 
extend straight simplex range. 2. You can operate through any 
remotely located repeater to greatly extend range. 3. If desired 
you can connect Private Patch V to the MIC and speaker jack 
of your radio. NO INTERNAL CONNECTIONS ARE REQUIRED. 
Control is maintained automatically with built-in dial tone 
detection, busy signal detection and fully programmable activity 
and time out timers. An optional electronic voice delay board 
eliminates first word clipping with slow switching radios. 


3. DUPLEX PATCH 

Select duplex mode when connecting Private Patch V to your 
existing repeater or duplex base station Many features including 
semi-duplex privacy mode are user programmable. The mobile 
is in full control at all times 


Private Patch V is a totally new concept in automatic 
phone patches. A built-in keyboard and menu driven 
display allow you to customize all modes, features, 
and functions specifically to your application. 

Private Patch V can be a sampling patch today. A VOX 
patch tomorrow. And a repeater controller next year! 

You may never need another patch again. 

COMPARE THESE FEATURES. . . 

• 90 phone number autodialer 

• Last number redial 

• Regenerated tone/pulse dialing 

• Toll restrict: 1st and 2nd digit restrict, prefix lockout 
and digit counting 

• 1-5 digit connect/disconnect code 

• 2-5 digit secret toll override code 

• User programmable CW ID 

• Remote hook flash 

• Auto disconnect on dialtone/busy signals 

• Telephone remote base 

• Remote controlled relay (relay optional) 

• Lightning protected 

Call or write today for your FREE brochure. 


/ 

Connect Systems Inc. 

23731 Madison St. Torrance. CA 90505 
Phone: (213) 373-6803 


4. REPEATER CONTROLLER 

Private Patch V will convert any receiver and transmitter into 
an outstanding performing repeater with duplex autopatch. 
Features such as repeater on/off code, hangtime, activity timer 
time. CW ID interval etc. are fully user programmable. Private 
Patch V is the right choice for your club system. 
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TH-25AT/45at 

New Pocket Portable 
Transceivers 

The all-new TH-25 Series of pocket trans¬ 
ceivers is here! Wide-band frequency cov¬ 
erage. LCD display. 5 watt option, plus... 

• Frequent y rveiayt TH-25AT: 1411(13 
MH/ (Rx>. 144 ’48 MH/ (Tx) (Modifiable lor 
MARS/CAR Permits required.) 

TH-45AT: 448 450 MH/ 

• Automatic Power Control (APC) circuit lor 
reliable RF- output and final protection 

• 14 memories; two tor any “odd split" 

(5 kHz steps) 

• Automatic oltset selection (TH 25AI) 

• 5 Watts trom 12 VDC or PB 8 battery pack 

• Large multi lunction LCD display. 

• Rotary dial selects memory. Irequency. 

CTCSS and scan direction 

• T ALERT lor quiet monitoring Tone Alert 
beeps when squelch is opened. 

• Band scan and memory scan 

• Automatic “power oil" circuit, 

• Water resistant 

• CTCSS encoder /decoder optional (TSU-6) 

• Supplied accessories: StubbyOuk. PB-6 
battery pack lor 2 5 waits output, wall charger, 
belt hook, wrist strap, water resistant dust caps. 


KENWOOD 


KENWOOD U.S.A. CORPORATION 

2201E Domingue/ St, Long Beach. CA 90810 
PO. Box 22745, Long Beach. CA 90801 5745 
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Optional accessories: 

• PB 5 72 V 200 mAh NiCd pack lor 2 5 W output • PB 6 
22 V 600 mAh NiCd pack - PB 7/2 V1100 mAh NiCd pack 

• PB B 12 V 600 mAh NiCd lor 5 W output • PB 9 72 V 600 
mAh NiCd with built in charger • BC 10 Compact charger 

• BQ-11 Rapid charger • BT 6 AAA battery case • DC 1/PG 2V 
DC adaptei • HMC 2 Headsel with VOX and PTI • SC 14.15. 
16 Soil casus • SMC-30/31 Speaker rnics • TSU-6 CTCSS 
decode unit • WR 1 Water resistant bag 
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A potential danger... 

Recently a great amount of attention has been given to the effects of electromagnetic radiation on the 
human body. Dr Samuel Milham of the Washington State Department of Social and Health Services (as 
well as several others*) has written a number of studies indicating that there may be a link between elec¬ 
tromagnetic radiation and several forms of cancer. Lately Milham's studies have been picked up by the 
wire services and articles have appeared in newspapers nationwide. While this isn't a revelation (we all 
know that at certain frequencies electromagnetic energy can be harmful) it is cause for concern, because 
one of Milham's study groups consisted of male Radio Amateurs in the States of Washington and California. 

In a paper published in the American Journal of Epidemiology (Vol. 127, No. 1, January, 1988), Milham 
observed there was an elevated rate of mortality from several different forms of cancer in male Radio 
Amateurs in Washington and California, during the years 1979 through 1984. 

Looking at the broader field of danger from all forms of electromagnetic radiation, Milham published 
a paper in Environmental Health Perspectives (Vol. 22, pages 297-300, 1985) which included an occupa¬ 
tional mortality analysis of 486,000 adult male death records filed in Washington State from 1952 to 1982. 
He looked at electrical and electronic technicians, radio and telegraph operators, radio and TV repairmen, 
telephone and power company linemen, power station operators, welders, aluminum reduction workers, 
motion picture projectionists, and electricians. He states that: "In the 1952 to 1982 data set, men whose 
occupations were associated with electric or magnetic fields had more deaths due to leukemia than would 
be expected." 

Now before anyone jumps to an erroneous conclusion, let me add that at the end of the first paper, 
Milham states that the overall mortality for Radio Amateurs compares quite favorably with that of the rest 
of the population. It's also important to note that these studies are very preliminary and will require addi¬ 
tional years of exhaustive work before any firm conclusion can be reached. 

One of the biggest dangers with reports like Milham's is that the casual reader may be misled by media 
reports on the subject written without all the facts. Everyone knows of stories that have appeared on TV 
or in print, giving only partial information, which have created a great degree of unwarranted concern. 
Paul Brodeur's 1977 book The Zapping of America, while informing us of a potential danger, was written 
in this kind of sensational vein. Credibility is what's required — not sensationalism! 

A number of hams around the world are very concerned about the bio-effects of electromagnetic radia¬ 
tion. In response to earlier concerns, the ARRL has formed a bio-effects committee a number of years 
ago. Wayne Overbeck, Ph.D., N6NB, and Stu Cowan, W2LX, are also concerned and are cooperating 
with a number of other concerned amateurs and organizations** in an in-depth study. While neither Over¬ 
beck or Cowan are physicians, both are experienced amateurs and want to get to the truth of the matter. 
Dave Rodman, M.D., KN2M, a medical doctor who is researching the bio-effects of electromagnetic radia¬ 
tion — specifically 60-Hz radiation. 

At the ARRL National in Portland, Oregon on September 10th, 1988, Overbeck presented his prelimi¬ 
nary findings to a packed audience of interested Amateurs. He summarized the dangers as follows: radio 
frequency energy, 60-hertz electromagnetic fields, and chemical agents. (See HR's December 1983 issue 
on the dangers of PCBs.) Overbeck did add some caveats to his research. First, it's difficult to prove cause 
and effect due to the myriad hazards that we face, both in the workplace and home. Secondly, with cancer, 
the long latent periods and subtle signs and symptoms often don't become apparent until long after exposure. 

Overbeck then presented his audience with a list of common sense precautions: don't run high power 
into a low directional antenna or more than 25 watts on VHF/UHF mobile installations without first meas¬ 
uring the RF power densities;*** make sure that no one is near a ground-mounted antenna or mobile antenna 
when it is transmitting; and make sure that all power amplifiers are fully shielded when in use. Overbeck 

(continued on page 114) 
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Complete all band, all mode 
transceiver with general 
coverage receiver. Receiver 
covers 150 kHz-30 MH/ All 
modes built-in; AM, KM. CW. FSK, 
LSB. USB. 

Superb, human engineered 
front panel layout for the 
DX-minded or contesting 
ham Large fluotescenl lube 
main display with dimmer; direcl 
keyboard input ol frequency, 
flywheel type mam tuning knob 
with optical encoder mechanism 
all combine to make the TS-940S 
a joy to operate 

One-touch frequency check 
(T-F SET) during split 
operations. 

Unique LCD sub display indi¬ 
cates VFO, graphic indication 
of VBT and SSB Slope tuning, 
and time. 

Simple one step mode chang¬ 
ing with CW announcement. 
Other vital operating func¬ 
tions Selectable semi or full 
break in CW(QSK), RIT/XIT.all 
mode squelch, RF attenuator, filter 
select switch, selectable AGO. 

CW variable pitch control, speech 
processor, and RF power output 
control, programmable band 
scan or 40 channel memory scan. 


Dwir«d 

signals 

(CWi 

Interfiling 

•Ignels 

v, (SSB) 


Competition class 
HF transceiver 

TS-940S-the standard of 
performance by which all 
other transceivers are judged. 
Pushing the state-of-the-art 
in HF transceiver design and 
construction, no one has been 
able to match the TS-940S in 
performance, value and reli¬ 
ability. The product reviews 
glow with superlatives, and 
the field-proven performance 
shows that the TS-940S is 
“The Number One Rated HF 
Transceiver!" 

• 100°'o duty cycle transmitter. 
Kenwood specifies Iransmil duty 

' le time, The TS-940S Is guar¬ 
anteed lo operate at full power 
output lor periods exceeding 
one hour. <14.250 MHz.CW, 110 
walls.) Perfect lor RTTY. SSTV. 
and other long-duration modes 

• First with a full one-year 
limited warranty. 

• Extremely stable phase lock¬ 
ed loop (PLL) VFO. Reference 
frequency accuracy is measured 
in parts per million! 


Interfering signal 

/ (CW) 


Interfacing 
signal . 


AF signal spectrum 

AF tune operation 

• The AF TUNE lunclion reduces 
mlerlering signals and white notse 

• This tunchon should only t» used 
during operation m the CW mode 


1) CW Variable Bandwidth Tuning Vary the 3) SSB Slope Tuning, 0|ieiatmg in thelSBaml 

passband width continuously in the CW FSK USB modes Hus trout panel control allows 
and AM modes without alleding the centei independent,continuously variable adjust- 
Irequency this effectively minimizes QRM merit of the high or low If equency slopes ol the 
Irum nearby SSB and CW signals IF passband the LCD sub display illusliates 

2) AF Tune.Enablert with the push of a button ,,le l 10SI,l0n 

this CW interference lighter inserts a tun 4) IF Notch Filter, the tunable notch Idler 
able three pole active litter between theSSB/ sharply attenuates interfering signals by as 
CW demodulate! and the audio ampliliei Du> much as 4U dB Asshown here, the inteifering 
mg CW OSOs this control can be used to signal is reduced while the desired signal 
reduce interfering signals and noise, and remains unaffected The notch titter works in 
peaks audio frequency response tor optimum alt modes except FM 
CW performance 
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Optional accessories: 

• AT 940 full range (160-10m) automatic 
antenna tuner • SP 940 external speaker 
willi audio filtering • YG-455C-1 (500 Hz), 
YG-455CN 1 <250 Hz),YK 88C 1 (500 Hz) CW 
filters, YK-38A-1 <6 kHz) AM filler • VS 1 voice 
synthesizer • SO-1 temperature compensated 


crystal oscillator* MC-43S UP/DOWN hand 
mic • MC-60A, MC-80, MC 85 deluxe base 
stalion mics • PC 1 A phone patch • TL 922A 
linear amplifier* SM 220slation monitor 
• BS-8 pan display* SW 200Aand SW 2000 
SWR and power meters • IK 232C/IF 10B 
computer interface 


KENWOOD 

KENWOOD U.S.A. CORPORATION 

2201E Dominguez St., Long Beach, CA 90810 
PO. Box 22745. Long Beach, CA 90801-5745 


(A)tvpioie uvivtco manuals are available (or oV Kenwood transceivers and most ,u. < essot cs 


Spi •- thcahonr, features and prtces are suh/oct It i than flu tivifftrn/f notice or i itilxjatu in 


















STORE BUYING POWER 


All Major Brands in Stock Now 

outside pA I I Tfll I CDCC(800) 854-( 

CALIFORNIA VsM LL IULL mCL INSIDE CALIFORNIA CAL 

B Toll tree Including Hawaii. Phone Hit: 7:00 am lo 5:30 pm Pacific Time. California. Arizona and Georgia cuslomert call o 
California. Arizona and Georgia residents please add sales las, Prices, speclficallons. descriptions subject to change 


. Advanced 

j Electronic 

Applications 

PK-232 Multi-mode 
Data Controller 


twjxuim 


MA-40 

40 TUBULAR TOWER 

^ee^SALE! $629 
MA-550# 

55 TUBULAR TOWER 

-$4369 SALE! $999 

• Handles 10 sq ft at 50 mph 
• Ploases neighbors with 
tubular streamlined look 


• Detailed illuminated map shows time time 
zone, sun position and day ot the week at a 
glance tor any place in the world 

• Continuously moving - areas ot day and night 
change as you watch 

• Mounts easily on a wall Size 34V»**x22'V 

jU295-$1159.95 DELIVERED IN U.S. 


• NEW IBM Fax Screen 
Display Program Available 

• Transmit/Receivc on Six Modes 

• CW/RTTY/ASCII/ 
AMTOR/Packct/FAX 

• IBM and Commodore, 
terminal programs available 

• Radio Ports for HF and VHF 

In Stock for Quick Delivery 

Free Shipment 


55 FREESTANDING 
CRANK-UP 

• Handles 18 sq It at 50 mph 

• No guying required 

• Extra-strength Construction 

• Can add raising and motor 

drive accessories » 


TOWERS RATED TO EIA SPECIFICATIONS 
OTHER MODELS AT GREAT PRICES 
IN STOCK FOR QUICK DELIVERY 


KENWOOD 

TM-721A DUAL BANDER 
2MTR 70cm 

45w 35w 

EXTENDED RECEIVING 
RANGE (2 m) 


PARAGON 585 

Ten-Tec 0SK cw. teal FSK and sideband audio 
Select any filler in any mode 
TX160 through 10 melers • All mode superiority 
RX 100 kHz lo 30MHz • A premier HF rig 


VHF/UHF 

S0LIDSTATE 

AMPUFIEP.S 


TM-621A DUAL BANDER 

2 MTR 220MHz 

45w 25w 

AUTOMATIC OFFSET fkia. 
CALL FOR LOW. vjyM| 
LOW PRICE 


TITAN 425 

• Pair3CX800A7 • External Power Supply 

• Performance al legal limit 

• 3MS0SK, 1 61022MHz • Assures‘LoatAlong” 

• With aulhonzed modihcalron through 29 999 MHz 

INSTOCKNOW! FREESHIPMENT! 


Conlemporary design, 
quality and a 5 year warranty 
on parts and labor 
6 months on the RF Final transistors 

All amplifiers have GaAsFET receive 
pre-amps and high SWR shutdown protection 
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STORE BUYING POWER 


ICOM IC-761 


ICOM IC-781 


HF SUPERIOR GRADE 
TRANSCEIVER 

SALE! CALL FOR PRICE 


O A Models 25W 

ILUM H Models 100 W 

IC-275A/275H, 138-174 MHz 

IC-375A, 220 MH7 #?.HMEB 
IC-475A/475H, 430-450 MHz 


■ 6• 5 T * s - 


THE ULTIMATE 
150 W, ALL BAND 
HF TRANSCEIVER 

GREAT PRICE! 


NOW! RAPID DELIVERIES 


YOU CAN OPERATE SIX BANDS 
WITH ONE CONTROLLER! 

2 MTR 25/45W, 440 MHz 10 MTR. 6 MTR. 
220 MHz & 12 GHz 10 MEMORIES 

ARE YOU READY FOR 
1.2 GHz OPERATION? 


O 

ICOM 


HAND-HELD 

VHF/UHF 


LOW PRICE! 


ICOM IC-735 


FROM STORE NEAREST YOU 


ICOM IC-R7000 


t iw«iO|ii3 
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100 W, 100 KHz-30 MHz 
Dual VFO Receiver 

CALL FOR LOW. LOW PRICE 


25 MHz-1300 MHz 
SCANNING RECEIVER 

GREAT PRICE! 


IC-02AT IC-2AT 2MTR 
IC-03AT IC-3AT 220 MHz 
IC-04AT IC-4AT 440 MHz 


o 

ICOM 

IC-38A/TT* 220 MHz 

(Recent FCC changes DID NOT effect 
normal 220 MHz FM operating 
frequencies) 

•Includes 
louchtone 
mike 

48995 SALE 329.95 




All Major Brands in Stock Now! 


Bob Ferrero W6RJ 

President 

Jim Rafferty N6RJ 

VP So Calif Div 
Anaheim Mgr 


ANAHEIM. CA 92801 

2620 W t a Palma 

(714) 761 3033 1213) 060-2040 

Between Oisneyland & 

Knotts Berry Farm 

ATLANTA. GA 30340 

6071 Bulord Hwy 
|404 i 763-0700 
Larry Mqr WD4AGW 
Doraville 1 mi north ol 1785 


BURLINGAME. CA 94010 

999 Howard Ave 
•415) 342-5757 
George Mqt WB60SV 
5 miles south on 101 from SfO 

OAKLAND. CA 94606 

2210 Livingston St 
1415) 534-5757 
Al Mgr WA6SYK 
17N 5th Ave /17S-161h Ave 


PHOENIX. AZ 85015 

1702 W CamelbackRd 
1602) 242-3515 
Boh Mgr K7RDH 
EastOlHwy 17 

SAN DIEGO, CA 92123 

5375 Kearny Villa Rd 

(619) 560 4900 

Tom Mgr KM6K 

Hwy 163 & Claremont Mesa Btvd 


VAN NUYS. CA 91411 

6265 Sepulveda Blvd 
(818) 988 2212 
Al Mgr K6YRA 
San Diego Fwy 
al Victory Blvd 

STORE HOURS 
10 AM-5:30 PM 
CLOSED SUNDAYS 


b f&T <\ 


PAM THI I FRFF( 80 °) 854 " 6046 

Vrt LL I V/ LL I I ILL inside California call stores i 


OUTSIDE 

CALIFORNIA wn U U I Vbb I I inside California call stores direct 

I Movp'Ca'd i To11 ,ree including Hawaii Phone Mrs 7 00 am lo 5 30 p m Pacific Time California. Arizona and Georgia customers call or visit nearest store 


California Arizona and Georgia residents please add sales tai Prices, specifications descriptions subject to change without notice 
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MFJ 3 KW Roller Inductor Tuner 

. . . lets you get your SWR down to absolute minimum -- something a 
tapped inductor tuner just can’t do . . . 

. . . plus you get a peak reading Cross-Needle SWR/Wattmeter, 6-position 
antenna switch, balun for balanced lines and 1.8-30 MHz coverage...$239.95 




MFJ-986 

s 239 95 


MFJ's innovative new Dlfferential-T 
Tuner 1 " 1 uses a differential capacitor that 
makes tuning foolproof and easier than 
ever. It ends constant re-tuning with 
broadband coverage and gives you 
minimum SWR at only one setting. 

The new MFJ-986 is a rugged no- 
compromise 3 KW PEP Roller Inductor 
antenna tuner that covers 1.8-30 MHz 
continuously. Including MARS and all the 
WARC bands. The roller Inductor lets 
you tune your SWR down to the 
absolute minim um - something a 
tapped inductor tuner Just can't do. 

A 3-digit turns counter plus a spinner 
knob gives you precise inductance 
control -- so you can quickly return to 
your favorite frequency. 

You get a lighted Cross-Needle meter 
that not only gives you SWR. forward 
and reflected power at a glance - but also 
gives you a peak-reading function! A 
new directional coupler gives you even 
more accurate readings over a wider 
frequency range. 

You get a 6-posltion ceramic antenna 
switch that lets you select two coax lines 
and/or random wires (direct or through 
tuner), balanced line and external 
dummy load. 

A new current balun for balanced 
lines minimizes Oedline radiation that 
causes field pattern distortion. TVI and 
RF In your shack. Ceramic feedthru 
insulators for balanced lines withstand 
high voltages and temperatures. 

New Antenna Tuner Technology 
MFJ brings you three Innovations in 
antenna tuner technology: a new 
Dlfferentlal-T ,m circuit simplifies tuning; 
a new directional coupler gives you more 
accurate SWR. forward and reflected 
power readings: and a new current balun 
reduces feedllnc radiation. 

Dlfferential-T Tuner 1 " 1 : 

A New Twist on a Proven Technology 

By replacing the two variable 
capacitors with a single differential 
capacitor you get a wide range 
T-network tuner with only two 
controls -- the differential capacitor and 
a roller Inductor. 

That’s how you get the new MFJ 
Dlfferential-T Tuner 1 " 1 that makes tuning 
easier than ever, gives you minimum 
SWR at only one setting and has a 
broadband response that ends constant 
re-tuning. You'll spend your time QSOing 

MFJ 


instead of fooling with your tuner. 

The compact J0V< x 4Vi x 15 inch 
cabinet has plenty of room to mount the 
silver-plated roller Inductor away from 
metal surfaces for maximum Q -- you get 
high efficiency and more power Into your 
antenna. 

The wide spaced air gap differential 
transmitting capacitor lets you run a full 
3 KW PEP - no worries about arcing. 

A New Directional Coupler: 

Accurate SWR and Power Reading 

MFJ's Cross-Needle SWR/Wattmeter 
gives you more accurate SWR and power 
readings over a wider frequency range 
with no frequency sensitive adjustments. 

That's because MFJ's new directional 
coupler gives you up to an order of 
magnitude higher directivity and 
coupling factor than conventional circuits 
. . . plus it gives you a flat frequency 
response that requires no frequency 
compensation. 

The cross-needle meter lets you read 
forward/reflectcd power in 2 ranges: 
200/50 and 2000/500 watts. The meter 
lamp is front-panel switched and requires 
12 volts. 

A switch lets you select peak or 
average power readings. 

A New Current Balun: 

Reduces Feedline Radiation 

Nearly all commercially built tuners 
use a "voltage" balun. The "voltage" 
balun forces the collages to be equal on 
the two antenna halves. It minimizes 
unbalanced currents only If the antenna 
Is perfectly balanced -not the case with 
practical antennas. 

The MFJ-986 uses a true current 
balun to force equal currents Into the 
two antenna halves -- euen if your 
antenna is not perfectly balanced - so 
you get minimum unbalanced currents. 

The current balun gives superior 
balance over the "voltage" balun. 

Minimum unbalanced current reduces 
field pattern distortion - which 
concentrates your power for a stronger 



MFJ ENTERPRISES. INC. 

Box 494. Miss. State. MS 39762 
601-323-5869 Telex: 53-4590 MFJSTKV 


signal - plus It reduces TVI and RF In 
your shack caused by feedllnc radiation. 

The MFJ-986 Dlfferential-T Tuner 1 " 1 : 

Get absolute minimum SWR 

Get the tuner I hat incorporates the 
latest innovations by the world's leader 
In antenna tuner technology. 

See your dealer today for the new 
MFJ-986 Differentlal-T'" 1 3 KW Roller 
Inductor Tuner. Include $10 
shipping/handling if ordering direct. 


WHY CHOOSE AN MFJ TUNER? 

Hard-earned Reputation: There's 
Just no shortcut. MFJ is a name you can 
trust -- more hams trust MFJ tuners 
throughout the world than all other 
tuners combined. 

Proven Reliability: MFJ has made 
more tuners for more years than 
anyone else - with MFJ tuners you get a 
highly-developed product with proven 
reliability. 

First-rate Performance: MFJ tuners 
have earned their reputation for being 
able to match just about anything - 
anywhere. 

One full year unconditional 

guarantee: That means we will repair 
or replace your tuner (at our option) no 
matter what for a full year. 

Continuing Service: MFJ Customer 
Service Technicians are available to help 
you keep your MFJ tuner performing 
flawlessly - no matter how long you 
have It - Just call 601-323-5869. 

Your very beat value: MFJ tuners 
give you the most for your money. Not 
only do you get a proven tuner at the 
lowest cost - you also get a one year 
unconditional guarantee and continuing 
service. That's how MFJ became the 
world's leading tuner manufacturer - by 
giving you your very best value. 

Choose your MFJ tuner with 
confidence! You're getting proven 
performance and reliability from the 
most trusted name in antenna tunets. 
Don't settle for less. 

Call or write for a free full-line MFJ 
catalog with all 10 of our tuners and 
tons of ham radio accessories! 


FOR YOUR NEAREST DEALER 
or to order call toll free 

^ 206 800 - 647-1800 

One Year Unconditional Guarantee 


making quality affordable 
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COMMENTS 


Priceless covers 

Dear HR: 

My wife Ginger, N5LTH, and I look 
forward to the HAM RADIO covers! 
PA0CX really understands the hobby 
and seems to always come up with a 
clever idea or humorous slant. He is 
great at using body language to tell a 
story. Your July "cover story" for 
instance is familiar to anyone who has 
built something from scratch—the 
ham is proud of his fantastic VHF cir¬ 
cuit (his nose says so) but he's wor¬ 
ried that people will laugh because he's 
used an old teapot as his resonant 
cavity! (crossed arms, knees together). 
The September cover, also cracked us 
up; the guy is pretending to be asleep, 
hoping that someone will try to make 
off with his treasures (note the 
unmistakable BC-348 and 811 A) so 
that he can press the foot switch and 
zap them with the old spark coil. (See 
the half open eyelids and the little wires 
connecting all the goodies?) This is 
priceless. Your covers completely out¬ 
class those of any other ham maga¬ 
zine. 

Since you are soliciting feedback on 
the technical and construction format 
— please keep up the technical 
emphasis. HAM RADIO and QST are 
the only "technical" magazines left. 
Please keep it up — we need you! 

Don Murray, W9VE, 
Dallas, Texas 75218 


Congratulations! 

Dear HR: 

The ail new HAM RADIO is superb. 
Your editorial staff has achieved a 
remarkably well-balanced publica¬ 
tion-one that should appeal to just 
about every segment of the Amateur 
Radio community. 

The universe of Amateur Radio 
presents a major challenge to those 
engaged in producing a technically, 
applications-oriented magazine. 
Clearly you have found the formula to 
yield a useful and meaningful contri¬ 
bution to those of us who enjoy not 
only operating our equipment, but also 
for those who still enjoy the thrill of 
experimentation and "rolling our own" 
equipment. 

Your new graphics are excellent and 
so professionally tied in with the main 
theme of the story. The return of the 
reader service card is welcomed. It is 
efficient and effective...though it 
appears limiting the number of 
inquiries to 15 may dismay some of 
your advertisers. I usually seem to find 
a desire to exceed the limit. 

I have every issue of HAM RADIO 
in binders, so I find your mailing wrap¬ 
per a nice touch in eliminating the 
damage previously inflicted upon your 
great magazine by the postal service. 

Your shorter stories are refreshing, 
but do run the occasional longer, in- 
depth story when the subject matter 
warrants the treatment. 

In summary, the HAM RADIO staff 
deserves a round of prolonged 
applause for your response to your 
readers needs and in producing one of 
the finest Amateur Radio magazines 
available anywhere on our globe. 

Kenneth M. Miller, K6IR, 
President, 

National Capitol DX Association, 

Rockville, Maryland 20853-1128 

Big is better 

Dear HR: 

I have been a subscriber of HAM 
RADIO for many years and my sub¬ 


scription, I believe, runs until 1991. 
However, the new format, in my opin¬ 
ion, is "lousy"!!! I would much rather 
have the usual "BIG" technical (arti¬ 
cles) with depth than the smaller ones 
as depicted in the September, 1988 
issue. 

The interspersing of advertising with 
editorials turns what was once an 
excellent technical publication into a 
QST (which is okay for what it is sup¬ 
posed to achieve) or a CQ. 

Perry Pollins, 
Lexington, Massachusetts 
02173-0362 

Our advertising has always been mixed 
with our editorial content. Ed. 



Schematics and 
parts list are vital 
information 

Dear HR: 

I just received my September 1988 
issue of HAM RADIO and would like 
to congratulate you on the new for¬ 
mat, with one exception. I was disap¬ 
pointed in the article entitled, "A 
Direct Synthesis VFO," by Robert J. 
Zavrel, W7SX. Don't get me wrong, 
I found the article very informative and 
well written. However, there were no 
schematics or parts lists accompany¬ 
ing it. 

I have always enjoyed reading HAM 
RADIO for its technical content and 
construction articles but, I viewed this 
article more as an advertisement than 

{continued on page 104) 


November 1988 OS 9 


SIMPLE RECEIVERS 

FROM COMPLEX ICs 


By Bill Parrott, W6VEH, 7662 Bellaire Avenue, N. Hollywood, California 91605 


A s integrated circuits become more complex, 
ham designs can become correspondingly sim¬ 
pler and smaller. Multifunction ICs open the 
door to a whole new world of simple "weekender" 
receivers for Novices and old-timers alike. 

Who needs a simple receiver? 

Simple receivers, like the ones I'll describe, are good 
ones for beginners. They help bridge the "if you want 
to be a ham, you have to make a major investment" gap. 
But simple receivers shouldn't just be dismissed as Nov¬ 
ice devices. They can be used in homebrew test equip¬ 
ment, time standards, net monitors, panadaptors, and 
other gadgets where the main shack receiver isn't 
appropriate. 

Design goals 

My projects started with a need to test some mobile 
antennas. I built a noise bridge, using the circuit in the 


ARRL Handbook, but it needed a receiver as a noise 
detector. Dragging a large expensive receiver out into 
the driveway was clumsy, so I decided to build my own. 

What I needed was a simple, low-power receiver that 
was quick and easy to build. I considered several of the 
"one-IC" receiver designs, but decided that while the 
chips were simple, the layout and debug problems were 
not. I settled on the good old direct conversion (DC) 
approach. Then I discovered the Signetics NE602N, one 
of those "magic" chips that unlocked both of the follow¬ 
ing designs. 

A magic mixer 

The NE602N shown in fig. 1 is a combination chip, 
consisting of a double-balanced mixer and an internally 
connected bipolar oscillator with built-in buffering. The 
mixer portion is similar to the M C1496G, except that the 
eight external resistors usually required with the MC1496 
have been moved on-chip. The oscillator is also internally 


FIGURE 1 
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TYPICAL OPERATING VALUES 
OPERATING VOLTAGE. 6VDC 
OPERATING CURRENT . 2.4mA 
MAX FREQUENCY. 200MHr 
NOISE FIGURE . 5dB 
MIXER GAIN: 2040 
3rd ORDER INTERCEPT: -I54BM 
INPUT IMPEDANCE. 2 * 1.5Ait 
OUTPUT IMPEDANCE: 2 * 1.5 k D 


One of the possible configurations of the NE602N. Balanced circuits are preferred, but may be difficult to implement. 
Cx: Blocking/bypass capacitors, 0.001 to 0.1 /iF, depending on operating frequency. 

RFC 1: Ferrite beads or RFC, recommended at higher frequencies. 

Unmarked components are tuned circuit elements. 
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FIGURE 2 
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SUPPLY VOLTAGE . 4.5 TO I3VDC 

CURRENT Q 9V0C :5.0mA (NO SIGNAL CONDITION I 

VOLTAGE GAIN: TOdB 

OUTPUT INTO DO. 400mW AT SVDC 


Plessey SL6310-DP high-gain audio amplifier. All capacitor 
values are nF. The values shown are for "hi-fi" operation. The 
low frequency response can be raised by decreasing Cl, C2, 
and C3. The high frequency response can be decreased by 
increasing C4. The mute pins are internally biased, and may 
be left open. Grounding "A" or connecting "B" to pin S will 
mute the output. The mute connections must include a 100k 
series resistor. 


FIGURE 3 



Block diagram of the 3x8 direct conversion receiver. Hav¬ 
ing more than one function per chip is advantageous. 


biased, with the cathode and base connections brought 
out. The circuits shown in fig. 1 are examples of some 
of the ways to use the chip; many other versions are pos¬ 
sible. If you compare these circuits with the usual front- 
end designs and then review the performance specifi¬ 
cations, you'll see why it can be a magic chip for very 
simple low-power receivers! 

A word of caution is in order: the internal biasing of 
the NE602N requires that the external circuits be isolated 
from ground and power, or that blocking capacitors be 
used. The mixer outputs are an exception; they can be 
connected to the positive source voltage through the 
output circuit. 

Signetics has published only a preliminary data sheet 1 , 
and their application note 2 adds very little information. 


However, the information included here is really all you 
need. The chip is very easy to hook up and the oscilla¬ 
tor seems to work with almost any breadboard lash-up. 

A magic audio amplifier 

I was encouraged by finding the NE602N and started 
looking f or a good audio amplifier to go with it. Most DC 
receivers use a chain of high-gain audio stages followed 
by some compromise design for the output stage. After 
a lot of searching, I finally discovered the Plessey 
SL6310C, another magic chip — at least for this design. 

The SL6370C (see fig. 2) can be described as a nonin¬ 
verting op amp, with an 8-ohm power output. In one 
eight-pin package I had a high-gain preamp, and more 
than enough audio output. The device can be muted, 
using pin 7 (active low) or pin 8 (active high), but these 
pins may be left open if you don't need the mute func¬ 
tion. With 70 dB of gain and 400 mW of audio output, 
it's a great device. 

A magic regulator 

Because the NE602N is optimized for 6-volt operation, 
and since I wanted to use a 9-volt (2U6) transistor radio 
battery, some kind of voltage dropping and regulation 
was required. Zener diodes are fine for some applica¬ 
tions, but proper operation requires that they draw 
heavy (10mA) current. Most of the common integrated 
regulators also consume a fair amount of current. My 
third magic chip was the National LM2931, an adjusta¬ 
ble voltage regulator. Its quiescent current is only 400 
fiA, and its "headroom," or input/output differential, is 
only 0.6 volts! It's an "automotive" regulator and is self- 
protecting against shorts, overloads, reversed input vol¬ 
tages, and 60-volt transients. It was an ideal part for the 
purpose. 

The 3x8 + 2 design 

Armed with these chips, I started my noise-bridge 
detector design. The shortcomings of DC receivers, like 
microphonics and poor selectivity, are well known. 
However, the shortcomings had to be balanced against 
the advantages of small size, low current, and freedom 
from image problems. 

Images would be a major problem with a superhet. 
There would be a high noise level at the image fre¬ 
quency, and with simple input circuits, the desired null 
might be masked by the image noise. Here's one of those 
rare occasions where a DC receiver could outperform a 
superhet. 

I tried to keep the number of components to a mini¬ 
mum, but with only 20 dB of mixer gain and 70 dB of 
audio, the results were marginal. I added an op amp to 
pick up the needed gain, but I found that other authors 
were correct when they put a low-noise FET amplifier in 
front of the audio chain. Without it you have S9 + 40 op 
amp noise. I could have used a low-noise op amp 
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FIGURE 4 



Schematic of the 3x8 direct conversion receiver. The tuned circuit values shown are for the 10-meter version, but they are easily 
scaled for other frequencies. Whole numbered capacitor values are pF, except for polarized capacitors which are n F. Decimal 
capacitors are also /iF. Components marked /s (stable) are polystryene, silver mica, or NPO ceramic. The audio and regulator 
circuits are "recycled" from fig. 9. 


instead, but the good low-noise ones draw about 14 mA. 
This would have exceeded my power budget. 

The final DC receiver design is shown in figs. 3 and 
4. The block diagram is expanded to show the many 
functions available from the few chips. 

The front-end circuits are "no frills". The mixer shows 
the usual tuned circuit input, but for noise bridge use I 
detuned this circuit. Signals in the CB, 10 meter, and 
commercial ranges made the null hard to find. For noise 
bridge applications you can leave the capacitor out; 
you'll need the usual tuned circuit for other applications. 

The oscillator is a simple Colpitts, which inherently 
provides the necessary isolation for the base and emit¬ 
ter input pins. For my application, bandspread tuning 
wasn't needed. With the components shown, the oscil¬ 
lator tuned from about 26 to 32 MHz. Note that this sim¬ 
ple tuning arrangement is adequate for some test equip¬ 
ment, but not for communications reception. Tuning in 
an SSB signal on this receiver required the "freeze and 
hold your breath" technique. Better circuits are shown 
for the 5 x 8 design below, and can be substituted here. 

To provide a load for the mixer output, I used one of 
the common 10k:2k (Radio Shack) audio transformers, 
with primary and secondary reversed. Terminating the 
secondary in a 10k resistor reflects a reasonable load 
back into the mixer. The transformer frame must be 
grounded, because its stray capacitance helps to keep 
RF out of the audio circuits. 

The FET amplifier is straightforward; you can substi¬ 
tute almost any other type of low-noise FET for the one 
specified. The op amp circuit is also straight from the 
books. Note, however, that the op amp is one of the new 


low-current (1 mA) types, which helps to keep the overall 
current drain to a minimum. 

The S L6310C (See fig. 9; both designs use the same 
audio and regulator circuits.) provides the remaining 
audio gain, and also supplies the power needed to drive 
earphones or a speaker. Most simple receivers have 
weak audio outputs, but not this one. If your results 
duplicate mine, you'll seldom turn the audio gain all the 
way up! 

For simplicity you would use a 6-volt battery and elim¬ 
inate the voltage regulator, but the oscillator would be 
unregulated and the frequency would drift slowly as the 
battery voltage dropped. I included the regulator in my 
design so I could use a 9-volt transistor radio battery. 

Construction 

Sorry, no circuit board layout. I built the receiver on 
some computer prototype circuit board scraps. 

You can use almost any of the usual assembly tech¬ 
niques. There are only a few special precautions to 
observe, provided you follow the usual ones like keep¬ 
ing the outputs well away from the inputs. One precau¬ 
tion concerns the audio output power circuit. Be sure to 
use heavy leads and run them directly back to the bat¬ 
tery; this circuit can pull heavy current on audio peaks. 
Also, the 100-/*F filter capacitor should be mounted very 
close to pin 8 because its purpose is to supply these peak 
currents. 

The other precaution is to build the oscillator "like a 
battleship," since the high audio gain makes the receiver 
microphonic. This effect is characteristic of DC receivers 
in general. Careful attention to mechanical details is 
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You're In A Separate “Class" With The SB-1400 Transceiver 


The world is at your fingertips with the NEW 
Heath SB-1400 All-Mode Transceiver featuring dual 
VFOs and 20 memory channels. With a price tuned 
into your budget, the SB-1400 is an assembled 
SSB/CW/AM and optional FM transceiver that 
delivers 100W of PEP output on all nine HF amateur 
bands, with 100kHz-30MH/. general coverage 
reception. 

The SB-1400 is the latest addition to Heath 
Company's full line of amateur radio equipment - 
everything you need to complete your ham shack. 

Heath Company also carries an extensive line o! 
other electronic products. From computers to 
television sets, from lest instruments to stereos, every 
Heathkit® product - kit and assembled - is backed by 
40 years of dedicated attention to design, quality 
and durability. 




Fora FREE Heathkit catalog, send in your 
OSL card, mail the coupon below, or call 24 hours a 
dav TOLL FREE: 

1-800-44-HEATH (1-800-444-3284) 


□ Yes. send me a FREE Heathkit Catalog 
Send to Heath Company, Dept 122-714 
Benton Harbor, Michigan 49022 


Name 


Aol 


Hilw 

Stale 

Zip 




A y of Zenith Elacitonica Corporation 

AM 451H1 

mwa Heath Company 






FIGURE 5 



Block diagram of the 5 x 8 40-meter superhet receiver. There 
are ten functional stages in five 8-pin ICs. 


well into the VH F range, you can use this receiver any¬ 
where between 20 kHz and 200 MHz by changing the 
mixer and oscillator components. 

The 5x8 + 1 design 

0 K, so I got hooked. If my DC receiver was that easy 
to build, a simple superhet should take only a few more 
parts. About this time, I found a low-cost source for 
Toko i-f transformers and slug-tuned coils. That did it. 
With the above chips, and low-cost RF and i-f coils, the 
superhet receiver almost designed itself. 

In this second design, I kept most of the previous 
design goals: small size, simplicity, low cost, and low 
current drain. I decided to switch to 9 volts of AA-size 
batteries, since the life of the 2U6s would be too short. 


FIGURE 6 
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Mixer/first oscillator circuits for the 5x8 receiver. Decimal capacitor values of /iF; whole capacitor values are in pF. Capacitors 
marked /a are polystryene. silver mica, or NPO ceramic. Values are for 40 meters. 


necessary to keep the receiver from living up to its name 
as a "boing box." 

There's little to debug other than wiring errors or 
defective components. The only adjustment is to the 
local oscillator.Tweak the coil and capacitor until the 
proper tuning range is obtained. 

Performance 

I've built several DC receivers, and this design seems 
much less microphonic than the others — probably due 
tothe20-dB mixer gain. With a 5-dB noise figure and 400 
mW of audio it is a "hot performer." Selectivity is typi¬ 
cal; stability depends on the oscillator circuit and oscil¬ 
lator components used. 

The version shown, a broad-tuning 10-meter receiver, 
is of limited use. However since the NE602N will work 


The goals that I chose imposed some performance limi¬ 
tations, and I had to leave out some of the usual extras, 
like AGC and audio filtering. However, the basic circuits 
are easy to modify and the design can be expanded to 
meet other objectives and purposes. 

The block diagram of the 5 x 8 is shown in fig. 5. An 
eight-pin mixer/oscillator buffer, two eight-pin i-f 
stages, an eight-pin product detector/ L. O. buffer, and 
an eight-pin audio amp/output stage, plus an 1C regu¬ 
lator make up the whole design. While the schematic 
looks complicated, try comparing it to other designs with 
the functions listed above and you'll seethe difference! 

If you add up the stage gains, the result seems like 
overkill — and it would be, except for the insertion losses 
in the interstage networks. I didn't include the losses in 
the block diagram because I couldn't measure them 
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□MAC’S 

new DX champion! 
The 3CX800A7. 


Varian EIMAC continues to com¬ 
mit its development of reliable 
tubes for HAM radio. 

The new, rugged 3CX800A7 
power triode provides 2 kW PEP 
input for voice service or 1 kW 
cw rating up to 30 MHz. Two 
tubes will meet the new, higher 
power ratings authorized by the 
FCC. 

Designed for today’s low profile, 
compact linear amplifiers, the 
3CX800A7 powerhouse is only 


2V2 inches (6.35 cm) high. Cool¬ 
ing requirements are modest 
and a matching socket, air 
chimney and anode clamp are 
available. 

A data sheet and more informa¬ 
tion is available from Varian 
EIMAC. Or the nearest Electron 
Device Group sales office. Call 
or write today. 

Varian EIMAC 
301 Industrial Way 
San Carlos, California 94270 
Telephone: 415-592-1221 
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ICOM 


HF Transceiver 


THE FUllIRE OF ^ . 
AMATEUR COMMUNICATIONS 


Once in a lifetime, a transceiver is intro¬ 
duced that's so extraordinary and innova¬ 
tive that it opens a totally new era in HF 
communications. ICOM's pacesetting 
IC-781 proudly exhibits that hallmark 
achievement with futuristic designs and 
features of true legendary proportions. 
Whether DX'ing. contesting, pioneering new 
interests or enjoying unquestionable top-of- 
the-line perforroance. the IC-781 is indeed 
today's standard of excellence! 

Multi-Function Five Inch CRT. Displays 
frequencies, modes, memory contents, 
operating notes, RIT, two menu screens, plus a 
panoramic view of all signals in a selected 
range. A portion of the screen also serves as 
a display fa data modes like RTTY, AMTOR. 
and PACKET. 
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Unique Spectrum Scope. Continuously 
indicates all signal activities and DX pileups 
with your operating frequency in the center. 
Selectable horizontal frequency spans of 50, 


100, and 200KHz fa each side of the fre¬ 
quency you're listening to. Vertical range 
indicates relative signal strengths. A contes¬ 
ted dream! 
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Dual Width Noise Blanker includes MCF 
filter plus level and width controls to elimi¬ 
nate pulse and woodpecker noise with min¬ 
imum adjacent-signal interference. 

Incomparable Filter Flexibility. 

Independent selection of wide and narrow 
SSB filters plus CW filters. Second and third 
CW IF filters are independently selectable! 

Dual Watch. Simultaneously receives two 
frequencies In the same band! Balance 
control adjusts VFO A/B receive strength lev¬ 
els. You can check additional band activity, 
even tune in your next contact, while in 
QSO without missing a single word! 

DX Rated! 150 watts of exceptionally 
clean RF output. Easily drives big amplifiers 
to maximum power. 


Twin Passband Tuning with separate 
controls for second and third IF stages! 

Increases selectivity and narrows band¬ 
width, independently varies low and high 
frequency response, or functions as IF shift. 
It's DX'ing Dynamite! 

A Total Communications System! 
Includes built-in 100% duty AC supply, high 
speed automatic antenna tuner, iambic 
keyer, semi-automatic or full QSK CW break- 
in to 60 wpm. Audio Peaking Filter (APF). RF 
speech processor, multiscanning, 105dB 
dynamic range, all-band/all-mode receiver 
with general coverage, and much more! 

ICOM Dependability. The phenomenal 
IC-781 is built for action and backed with 
the most extensive warranty in the industry. 


See the IC-781 at your local ICOM dealer 


?COM 

First in Communications 

COM America. Inc. 2380116m Avenue N E. Bellevue WA 96004 
Customer Service Hotline (206) 454-7619 

3150 Premia Dftve, Suite 126. Irving. TX 75063 
1 777 Phoenix Parkway. Sale 201. Manta. GA 30349 
COM CANADA, A Division ol COM America. Inc. 

3071 #5 Hoad, Unit 9. Richmond. B.C V6X 2T4 
All slated specitcdans subted u chenqe werna nonce a aOtqaai 
Al COM radios sigrvhcartly exceed FCC regulations Uniting spurious 
omtssjon* 781188 
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FIGURE 7 



accurately. Better impedance matching would cut these 
lossesand improve the gain, butit'san unnecessary step 
since there's gain to spare. 

The front-end circuits 

The front end (fig. 6) is an expansion of the circuit 
used in the 3x8 design. The mixer is double tuned to 
reduce images. Varactor tuning is an added frill that's 
handy but not really necessary. If you plan to use the 
receiver with one antenna, and on one part of the band, 
you can use trimmer capacitors. Peak them once and 
forget them. If you want optimum performance with 
random antennas, use either panel-mount capacitors, 
or varactors as I did. The controls serve a dual purpose; 
you can peak them for best DX reception, or use them 
as attenuators when the guy down the street fires up his 
kW rig. 

The oscillator is a standard Colpitts with components 
added to provide the required bandspread. The compo¬ 
nent values I used are shown in the diagram. You should 
expect some cut-and-try adjustments; component toler¬ 
ances make the values given simply approximations. 

Using a Toko slug-tuned coil for L2, instead of the 
usual solenoid or toroid coil, was a gamble that paid off. 
I was concerned with possible drift problems, but the 
results (at least in my case) were excellent. Having a slug- 
tuned coil in the oscillator makes alignment a quick, sim¬ 
ple task. My guess is that while this little slug-tuned coil 
is electrically inferior to a toroid or solenoid, its thermal 
performance is superior due to its small size, shielding, 
and bonding to the circuit board. 

Many authors report glowing success with their par¬ 
ticular oscillator designs, but unless several identical 
units have been built with consistant results, you can 
suspect that the author may have been lucky. When you 
build a new receiver you should be prepared to swap 
parts and move and bond leads until you get the oscilla¬ 
tor performance you want — even if your circuit is an 
“exact copy" of a published design. A good oscillator 
is part science, part art, and part luck. 


The i-f stage design (fig. 7) is right out of the book. 

I could have used hotter i-f amplifiers than the MCI 590, 
but, it was the optimum choice based on a gain/mA 
criterion and my design goals. Some authors use 
resistance-coupled designs, and rely on the filter to pro¬ 
vide all the selectivity. I chose to use transformer coup¬ 
ling instead, because a resistance-coupled amplifier will 
amplify anything presented to it. With more than 80 dB 
available, any stray signal that happens to get into the 
amplifier chain will appear at the detector. Transformer 
coupling limits the passband to the signals of interest, 
and reduces the requirements for shielding, filtering, and 
decoupling. 

The Toko i-f transformers aren't special parts. I used 
them because they were inexpensive and easy to obtain. 
If you have a scrap transistor radio in your junk box which 
has 455-kHz transformers in it, use your transformers 
instead of the Toko ones. Because the filter sets the 
bandwidth, the transformer parameters are not critical. 

I used a 6-kHz ceramic filter to set the receiver band¬ 
width. You might argue successfully that a narrower fil¬ 
ter would be a better choice. The filter I used was more 
of a "procurement opportunity" than a deliberate 
choice, but the selection turned out to be a good one. 
Ideally you should use a much narrower filter, but then 
you'd have to switch the product-detector local- 
oscillator frequency and the accuracy and stability 
requirements would increase. The choice, and the 
resulting complications, depend on your needs and incli¬ 
nations. 

The product detector (fig. 8) also uses the NE602N; 
the mixer portion is a repeat of the above. For the 
oscillator-tuned circuit, I used one of the Toko i-f trans¬ 
formers in a Hartley configuration. I assumed correctly 
that the transformer's built-in tuning capacitor had N PO 
characteristics and that the frequency drift would be 
minimal. 

Note that the capacitor at pin 7 is 0.001 /*F, while the 
other blocking capacitors are larger. In the whole 
design/debug cycle I had only one unexpected problem. 
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FIGURE 8 



5x8 product detector/second oscillator. See text for com¬ 
ments on the capacitor at U4-7. The oscillator could be made 
tunable by adding a varicap diode across T5. using the cir¬ 
cuit of fig. 4. 



Audio and regulator circuits for both the 3x8 and 5x8 
designs. 


With a larger value capacitor, the circuit acted like a 
blocking oscillator and put out RF in short bursts. 
Reducing the capacitor to the value shown cured the 
problem. It's a point to consider if you use the NE602N 
in other designs. 

The audio amplifier and regulator circuits(fig. 9) are 
identical to those used in the 3X8 design, and the same 
comments and precautions apply. When using ear¬ 
phones, be sure that you turn the audio gain down 
before you turn on the power! 


Construction 

Again, there is no circuit board artwork, because I built 
the receiver modular fashion. The circuits are ideal for 
a printed circuit layout; perhaps someone will contrib¬ 
ute one. I would recommend building the receiver on 
two boards, one for the front end and one for the rest, 
as only the front end needs to be changed to move the 
receiver to different bands. 

One construction problem arose when I mounted the 
Toko coils and the filter, because their mounting dimen¬ 
sions are metric. I saved a lot of time and frustration by 
making drill templates on small pieces of brass. The coil 
dimensions are shown in fig. 10. Dimensions for the fil¬ 
ter depend on the one you choose — there is no one 
standard size. The effort required to make the templates 
is quickly repaid when you drill a circuit board. 

Assembly precautions 

The same audio amplifier precautions mentioned 
above for the 3 x 8 design apply here. It's a good idea to 
put brass shields across the filter, the MC1590Gs, and 
between each mixer and its oscillator. These shields 
aren't shown on the schematics because I'm not certain 
that they are required. Shielding never hurts, and shields 
are easier to build in at the beginning than to add later. 

If you are new at construction, I strongly recommend 
that you resist the temptation to crowd everything into 
a tiny, tightly packed assembly. If you use reasonable 
spacing, lots of shielding, plenty of decoupling, and keep 
outputs well away from inputs, your receiver should 
work the first time. 

If you're experienced, you can make the receiver very 
small. The i-f transformers are available in 7-mm sizes; 
varactor tuning capacitors can be used; and Motorola 
has just announced the MC1490G, a flat-pack equiva¬ 
lent of the MCI 590G. I suggest you build a larger version 
first, just to get a feel for the circuits. 


FIGURE 10 



Mounting dimensions for the Toko transformers. The meas¬ 
urements are in mm. Drill the center hole for a standard-sized 
screw to hold the template on your circuit board while drilling. 
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Alignment 

The first alignment step is to get the product detec¬ 
tor and i-f strip adjusted. If you have a signal or sweep 
generator that covers 455 kHz, just clip it to the output 
of the mixer and tune up the transformers and the prod¬ 
uct detector. 

If you don't have the proper equipment, you could 
steal a signal from the second detector of any battery- 
operated transistor radio. Don't interconnect the 
grounds; with one clip lead between radios you can get 
enough stray signal for a preliminary alignment. 

With front-end alignment comes the familiar problem 
of setting the oscillator on the proper frequency (455 kHz 
below the input) and getting the required bandspread. 
You will need a calibrated test oscillator or a general 
coverage receiver to do this properly. I used an old, but 
accurate, grid-dip meter. With the oscillator tuning 
capacitor set to maximum, adjust LI for the low- 
frequency setting. Then with the tuning capacitor set to 
minimum, adjust the series capacitor for the high- 
frequency setting. The settings interact and several tries 
will be necessary. You may need to change or pad a 
capacitor if you can't get the desired range. 

Front-end adjustment is simple. Hook an antenna to 
the rig, find a strong signal, set the varactor controls to 
middle range, and peak the input capacitors. If you want 
bandpass tuning, use a sweep generator to set Cl to its 
optimum value. A fair job can be done by setting Cl to 
minimum, peaking theantennaand mixer adjustments, 
and then increasing C1 until the output signal just starts 
to drop. 

Once you can tune in signals, you can retouch the i-f 
transformers for peak performance. Use a weak signal 
to prevent amplifier overload. Because the filter's 
characteristics control the passband, you can't miss the 
proper adjustment points. 

Performance 

As I pointed out in the beginning, this was a com¬ 
promise design and some tradeoffs had to be made to 
meet the design goals. The hardest one to accomplish 
was getting reasonable performance while keeping the 
current drain to a minimum. 

On the 40-meter band, the input noise figure isn't 
important because external noise predominates. How¬ 
ever, it's nice to know that the mixer does have 5-dB 
capability. Gain is always important, but that's not a 
problem here. When the controls are turned all the way 
up, the audio output limits on antenna noise. 

The overall receiver performance is limited by the i-f 
bandwidth. In the weakest signal case, it is the noise rid¬ 
ing through with the signal that limits the sensitivity. A 
narrower filter would improve this, but as pointed out 
above, you would then have second-detector oscillator 
problems to solve. 

The receiver was designed for casual use, not for 


DXCC. However, when the band is open, WAS would 
be easy. From my area, with a dipole antenna pointing 
EW and up about 15 feet, the W2s and W4s are S9 + 
most of the time, and the W5s and W7s are S9 + 40. 

Battery drain is about 26 mA. While the design value 
for the power source is 9 volts, I actually use NiCds (7.2 
volts) which work equally well. One evening while try¬ 
ing out the breadboard version, the receiver went mushy 
and quit soon afterward. I checked the battery pack and 
found that I had been listening to the receiver until the 
batteries had dropped to about 3.2 volts! Goal achieved. 

Stability, as I've mentioned, depends on several con¬ 
struction factors and adjustments. My "statistical sam¬ 
ple of one" sat on W87PAX, the Pan-American Games 
station, for over two hours, copying SSB without adjust¬ 
ment. This was outside, with no cover on the receiver. 

One unsolved problem is the feedthrough of images 
from strong commercial and SWBC stations that can be 
S9 + when the band is open. However, since I have seen 
the same problem in some very expensive commercial 
receivers, I don't feel that I'm alone. A better front end 
design could help cut the interference down somewhat, 
but it would complicate construction. 

You'll find the SL6310 a real performer as an output 
amplifier. With a 4-inch speaker you should have arm¬ 
chair copy 10 feet away. When I use the receiver outside, 
my XYL keeps reminding me to "Turn that thing down 
before the neighbors complain!" 

I've tried to provide a detailed description of the 
receiver performance. If you decide to build the receiver, 
you'll either be delighted or disappointed, depending on 
what you expect. If you expect this receiver to outper¬ 
form its $500 commercial counterpart, you will be dis¬ 
appointed. On the other hand, if you think that a receiver 
built from five eight-pin chips is just a toy, you could be 
quite surprised and pleased with the performance. 

Room for improvement 

Home construction projects are never really finished, 
but at some point you just have to draw the line. This one 
is no exception. Here are a few things I didn't do, that 
could improve the performance of the receiver: 

• The filter wants to be terminated in 2,000 ohms. I 
didn't consider the shunt and series impedances of the 
source and load when I designed the circuit. The input 
2k resistor could be reduced, and the output 2k resistor 
increased for a better match. The result would be a flat¬ 
ter passband. 

• The antenna and mixer tuned circuits were not 
optimized for impedance match. I did some calculations 
on the computer and built the circuit accordingly. When 
winding these coils, you might add a few extra taps and 
then try to find the optimum tap combinations for best 
performance. 

• The impedance match between the i-f transformers 
and the mating circuits are undoubtedly incorrect. I tried 
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FIGURE 11 



Simple converters using the NE602N. (A) shows the circuit for fundamental crystals; (B) shows the circuit for overtone crystals. 
Component values for (A) depend on the frequency being converted. The (B) circuit oscillator is appropriate for 10 meters. LI 
and Cl should be rough-tuned to 30 MHz, to assure operation on the proper c 'ertone frequency. 


FIGURE 12 



A recommended preregulator circuit for use with auton - 
tive systems or 12-volt DC wall adapters. Note that a con¬ 
nection to car body or earth ground is shown to reduce stray 
noise and signal inputs. 

to get a data sheet on the transformers, but all T oko had 
was one of those half-English short-form sheets, with 
no useful desi< information on it. 

Additions and changes 

Rather than load this discussion with detailed foot¬ 
notes, I'll just point out that "Everything you ever wanted 
to know..." can be found in the ARRL Handbook, in 
Solid State Design for the Radio Amateur, and in the 
back issues of HAM RADIO magazine. You can find cir¬ 
cuits for AGC, tuning meters, coil designs for other 
bands, crystal calibrators, and the other typical options. 

For CW operation, the most valuable addition would 
be a sharp audio filter. If you plan to use an op amp active 
filter, and are using a battery supply, be sure to check 
the op amp current requirements; some r p amps are real 
current hogs. 

'•>r maximum utility you might want to add a switch 


at the i-f output and provide diode AM detection and FM 
detection in addition to the SSB product detector. 

Thos'* higher frequencies 

Receiver performance will drop off above 1 meters, 
due to oscillator stability requirements and ii.. jge prob¬ 
lems. The solution is to use a front end converter. Here 
again the NE602N ~an be pressed into service. Two such 
converters are shown in fig. 11; one for fundamental 
crystal oscillators, and the other for overtone oscilL ;ors. 
Because there is a wide range of inexpensive micro¬ 
processor crystals available, and since the converter will 
draw less than 3 mA, using one of these converters 
makes it easy to move your receiver anywhere you want 
— up to the 200-MHz converter limit. 

As an example, Digi-Key offers a 23.4-MHz funda¬ 
mental crystal ($1.62) Using this crystal in the fig. 11 
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Part number 

6 dB B.W. 

50 dB B.W. 

S B. At 

Term 

Case 

ME 

CFW455H 

6 kHz 

IB kH2 

35 

2k 

P 

ME 

CFW45SI 

4 kHz 

15 kHz 

35 

2k 

P 

KY 

KBF-455R-7A 

7 kHz 

18 kHz 

37 

2k 

P 

K Y 

KBF-455R-4A 

4 kHz 

15 kHz 

37 

2k 

P 

NTK 

LF-H6 

6 kHz 

18 kHz 

40 

2k 

P 

NTK 

LF-H4 

4 kHz 

15 kHz 

40 

2k 

P 

NTK 

LF-C4 

* kHz 

12 kHz 

40 

2k 

M 

NTK 

LF‘C6 

6 kHz 

16 kHz 

45 

1.5k 

M 

ME 

CFM455H 

6 kHz 

15 kHz 

45 

2k 

r 

ME 

CFM4551 

4 kHz 

10 kHz 

45 

2k 

A* 

NTK 

E4 

4 kHz 

12 kHz 

50 

2k 

M 

NTK 

.. £6 

6 kHz 

16 kHz 

55 

1.5k 

M 

ME 

CFR455H 

6 kHz 

15 kHz 

55 

2k 

M 

ME 

CFR455I 

4 kHz 

10 kHz 

55 

2k 

M 

ME 

CFR455J 

3 kHz 

9 kHz 

55 

2k 

M 

ME 

CFS455J . 

3 kHz 

9 kHz 

60 

2k 

M 

ME 

CFS455H 

6 kHz 

15 kHz 

70 

2k 

M 

NTK 

LF-D6 

6 kHz 

15 kHz 

70 

1.5k 

M 

ME 

CFS455I 

4 kHz 

10 kHz 

70 

2k 

M 

NTK 

LF-D4 

4 kHz 

10 kHz 

70 

2k 

M 

ME 

CFK455H 

6 kHz 

15 kHz 

80 

2k 

M 

ME 

CFK455I 

4 kHz 

10 kHz 

80 

2k 

M 
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converter, with the 5 x 8 set around 5.1 MHz, will pro¬ 
duce a 10-meter receiver. The exact frequency of the 
5x8 will depend on the part of the 10-meter band you 
want to receive. 

If you plan to use the receiver only with a converter, 
you won't need the elaborate double-tuned mixer cir¬ 
cuits. A simple single-tuned circuit is adequate. Unfor¬ 
tunately, you'll probably need a double-tuned circuit at 
the converter's input to reduce images and strong stray 
signals. 

Instead of adding a converter, you can use one of the 
circuits of fig. 11 as the mixer/oscillator input stage for 
fixed-frequency operation. This can be handy for nets 
or for frequency-standard reception. If you use this 
approach for WWVH or a similar station, consider using 
a diode detector in place of the product detector. 

Alternate power sources 

In addition to operation from dry cells or NiCds, you 
could run these receivers from many other sources 
because the current drain is lowand the voltage require¬ 
ments aren't strict. However, there are a few things to 
consider. If you plan to rob power from some existing 
supply, be certain the supply voltage is “clean." If the 
supply also powers digital circuits or a microprocessor, 
you could have switching noise on the power supply 
lines. These receivers are hot; even a few microvolts of 
R F on the supply lines could show up in the receiver. A 
preregulator helps a lot (see fig. 12) to clean up a con¬ 
taminated supply. If you still have problems, add some 
RF chokes and filter capacitors as required. 

Parts procurement 

Unless you are very lucky, you won't find the ICs that 
I used (see parts list) through surplus channels. They are 
available through the usual distributor channels, but 
most distributors have a $20-$30 minimum charge. 
Many ham clubs have a group purchase plan to get 
around this problem. 

The same is true for the ceramic filters. I can't recom¬ 


mend a reliable source, but they are common flea mar¬ 
ket items. As with crystal filters, the more elements used 
the better the performance and the higher the price. 
Because the catalogs for these parts are hard to obtain, 
I 've listed some selected example. The parts list key fol¬ 
lows: 

ME: Mu rata Erie 
K Y: Kyocera 

NTK: NTK Technical Ceramics 
6 dB B.W.: Filter bandwidth at the 6 dB points 
50 dB B.W.: Filter bandwidth at the 50 dB points 
S.B. Attn: Stop Band Attenuation, performance of 
the filter outside its passband. 

Term: Input and output termination impedance, 

ohms. 

Case: P = plastic, M = metal 

The filters shown are ranked in order of increasing per¬ 
formance. Expect to pay $5 to $25, depending on the 
characteristics. The first few on the list are not really 
recommended, but you can try them if you find them at 
the right price. 

The Toko coils are available from Digi-Key 3 . The same 
company also sells inexpensive crystals. 

Summing things up 

I hope my work encourages you to plug in your sol¬ 
dering iron. These designs are simple, fun to build, and 
easy to modify. You can get a lot of satisfaction per hour 
of assembly effort. 

If you have problems or questions (other than where 
to find the parts), drop me a line and I'll try to help. 
(Please include an SASE.) But if you come up with 
improvements, don't write me; drop a line to Marty 
Durham, NB1H, at HAM RADIO, so he can print them 
and we can all share your findings. 

References 

1. Signetics Linear Data and Applications Manual, Volume II, 1985, page 5-3. 

2. Signetics Application Note AN198 (included in above Manual). 

3. Digi-Key, P.O. Box 677, Thief River Falls, Minnesota 56701. Order only: 1 - 

800-344-4539 t$iominimum). Article A HAM RADIO 






NO TUNERS! 
mSgP' NO RADIALS! 

NO RESISTORS! 
NO COMPROMISE! 
THREE EXCELLENT REVIEWS JUST 
DON'T HAPPEN BY CHANCE. 
CALL US FOR A FREE CATALOGUE. 

*See review in Oct 73 . 1964 
'Sept 73 , 1985 'March 73, 1986 

NEW LOCATION! 
BILAL COMPANY 
137 Manchester Dr. 
Florissant, Colo. 80816 
(719)687-0630 ^198 


BATTERIES 

Nickel-Cadmium,Alkaline, Lithium, Etc. 

INDUSTRIAL QUALITY 


YOU NEED BATTERIES? 
WE’VE GOT BATTERIES! 

CALL US FOR FREE CATALOG 
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E.H.Y0ST & CO. 

EVERETT H. V0ST KB9X1 

7344 TETIVA RD. 

SAUK CITY, Wl 53583 
ASK FOR FREE CATALOG 

(608) 643-3194 


^ CADDELL ^ 
COIL CORP ^ 


35 Main Street 
Poultney. VT 05764 
802-287-4055 


BALUNS 

Get POWER to your antenna! Our Baiuns are 
already wound and ready for installation in your 
transmatch or you may enclose them in a 
weatherproof box and connect them directly at 
the antenna. They are designed for 3-30 MHz op¬ 
eration. (See ARRL Handbook pages 19-9 or 
6-20 for construction details.) 


100 Watt (4:1.6:1,9:1. or 1:1 Impedance—select one) *10.50 

Universal Transmatch 1 KW (4:1 tmpedenca) i « 50 

Univaraal Transmatch 2 KW (4:1 Impadenca) 17.00 

Unlvtraal Transmatch 1 KW (6:1,9:1. or 1:1— select one) 16.00 

Univaraal Tranamatch 2 KW (6:1,9:1. or 1:1 —aelact ona) 18.50 


Please send large SASE for info. 
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IMPROVING OPERATION 
WITH THE MFJ 989 
TRANSMATCH 



THE 

WEEKENDER 


The MFJ 989 transmatch provides great versatility 
for the money. With 240-pF variable capacitors and 
a 36-/iH rotary inductor, the unit handles most loads 
down to 160 meters. However, you can improve its 
performance at 12 and 10 meters with two simple 
changes. 

1. Remove the case top and check the rotary induc¬ 
tor. MFJ has used at least two different models. In 
my unit, the lower end (closest to front panel) of the 
coil was not grounded. Correcting this situation 
revealed another problem. The movable tap was 
grounded at the panel end, leaving a long path of low 
Q stray inductance. This reduced the available adjust¬ 
able inductance at 10 meters. The fix is simple. Run 
a heavy ground strap from the movable tap terminal 
at the rear end of the inductor unit to ground. In my 
unit, the strap goes to a mounting lug on the chassis. 
The result is another half turn of available adjustable 
inductance, and the shape of the ground lead follows 
the general coil shape, yielding (I would guess) higher 
Q stray inductance. 

2. The variable capacitors are difficult to tune for 
high reactance loads. Sharp settings result in back and 
forth overshoot. The solution is to install a pair of 
Vernier drives. I used a pair of 6:1 Jackson Brothers 
drives. Again, installation is straightforward and 
requires no disassembly other than removing the 
capacitor knobs. The steps are as follows: 

a. After removing the case top and knobs, cut the 
capacitor shafts to a length of 1/2". This point is just 
about where the plastic part of the shaft begins. Save 
the plastic shafts for step d. (Note: if Verniers were 
to be installed during initial assembly, this cutting 
would be unnecessary. Only the plastic shafts would 
need trimming.) 

By L. B. Cebik, W4RNL, 2414 Fair Drive, 
Knoxville, Tennessee 37918 



Sketch of vernier mounting on MFJ 989 panel. 


b. With a chassis hole punch, enlarge the shaft open¬ 
ing in the front panel to about 7/8". Carefully align 
this hole so that the shaft is dead center. 

c. Using the drive as a guide, drill 4-40 (1 /8"diameter) 
holes for the mounting wings of the drive. On older 
model 989s with capacitor reference numbers between 
1 and 6, vertical alignment avoids obscuring any 
number. Newer models have finer markings, and the 
hardware will obscure something. 

d. Cut the plastic remnants of the capacitor shafts to 
1-1/4", and mount to the drives. This step restores 
adequate insulation between the capacitors and the 
panel assembly. Then install the drives loosely on the 
front panel to check alignment. 

e. If the plastic shaft aligns very well with the capaci¬ 
tor metal shaft, loosen the assembly and install an ordi¬ 
nary 3/4"long 1 /4"diameter shaft coupler to join the 
metal and plastic shafts. Then tighten down everything 
and check for capacitor binding during rotation. If 
binding occurs, or if alignment is not very good, install 
a flexible shaft coupler between the capacitor and the 
plastic shaft. This step goes smoothly if all cut shafts 
have been filed smooth. Remember to vacuum the 
filings from the transmatch case. 
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f. If the drive is equipped for a secondary marker (two 
screws into a brass platel, cut a marker pointer from 
thin, stiff plastic. Plastic file folder material is ideal; 
it's stiff, but can be cut with shears or an Xacto’ knife. 
Then add the original knob, align the capacitor for 
mark 1 or 6 (or 10 on the latest models), and reclose 
the case. 

The result will be easier capacitor setting with no 
overshoot beyond minimum SWR. This speeds up 
resetting the transmatch when changing bands. 
Outside of the 4-40 mounting hardware and small 
pointers emerging from behind the capacitor knobs, 
you haven't altered the appearance of the 989 at all. 
The improved operation of the transmatch makes this 
2-hour effort well worth the energy. 

The Jackson Brothers 6:1 Vernier dials (part no. 
4511-DAF) are available through Radiokit, Pelham, 
New Hampshire. Ed. 
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NOVICES: NOW YOU CAN TRANSMIT 
VIDEO WITH OUR NEW TX23-1 

Did you know that you as well as all classes of 
licensed amateurs can easily transmit live action 
color and sound video just like broadcast TV with our 
TX23-1 transmitter. Use any home TV camera and/ 
or VCR, computer, etc. by plugging the composite 
video and audio into the front 10 pin or rear phono 
jacks. Call or write now for our complete ATV catalog 
including downconverters, transceivers, linear 
amps, and antennas for the 70, 33, & 23cm bands. 


Only 

$299 


‘"■Jr**"" *"WL»UJr-| 

♦. $.. • • J 

• •• r • * 


TX23-1 one watt ATV transmitter crystaled for 1289.25 
MHz runs on 12-14 Vdc @ .5A. PTL T/R switching. 
7x7x2.5". Transmitters sold only to licensed amateurs for 
legal purposes verified in the latest Callbook or with copy 
of license sent with order. _ 

try 

(818) 447-4565 m-t8am-5:30pm pst. 

P.C. ELECTRONICS Tom(W60RG) 

2522 Paxson Ln Arcadia CA 91006 Marvann (WB6YSS) 



29th ANNUAL 

TROPICAL HAMBOREE 

A.R.R.L. FLORIDA STATE CONVENTION 

FEBRUARY 4-5, 1989 

TAMIAMI PARK FAIR GROUNDS 
10901 S.W. 24th Street (Coral Way), Miami, Florida 

HOURS 9AM 5PM SATURDAY • 9AM 4PM SUNDAY 



FREE PARKING 15,000 VEHICLES • 
1,000 INDOOR SWAP TABLES • 
300 CAMPSITES WITH FULL HOOKUPS • 


200 COMMERCIAL EXHIBIT BOOTHS 
COMPUTERS & SOFTWARE 
LICENSE EXAMS 


Registration $5.00 Advance - $6.00 Door Valid Both Days. (Advance deadline January 30th.) 
Swap Tables, 2 Days $16 00 each. Power $10 00 per User 
All swap table holders must have registration ticket 
Campsites $12 00 per Day • Includes Water, Power, Sanitary Hookups & Showers 
(All RV vehicles, tent campers, vans, trailers welcome - no ground tents, please.) 


Make Checks for Registration, Swap Tables & Campsites Payable to: 

Dade Radio Club & Mail As Follows: 

Tickets & Hotel Info Only: Evelyn Gauzens, W4WYR, 2780 N W 3rd St.. Miami, FL 33125 
Swap Tables, RV, Tickets & Hotel: John Hall, WD4SFG. 8670 S W 29th St., Miami, FL 33155 
RV 8< Tickets Only: Dick Leisy, W400H, 650 W 63rd Dr, Hialeah, FL 33012 
Exhibit Booth & General Info: Evelyn Gauzens (address above) or Call (305) 642 4139 or (305) 233 0000 

(BROCHURE WITH FULL DETAILS AVAILABLE DECEMBER 1st) 





HAM RADIO 
TECHNIQUES 

Bill Orr, W6SAI 




The radio boys in the 
Pacific, or, working DX 
for Uncle Sam 

The year was 1934. Many thoughtful 
Americans felt that war with Japan 
was inevitable, but the international 
political atmosphere tied their hands. 
Japan, in defiance of treaties, was for¬ 
tifying Micronesia and busy turning the 
island of Truk into a large naval base. 
Other Japanese bases existed at 
Koror, Ponape, and Saipan. The mili¬ 
tary analysts in Washington thought 
the next thrust of Japanese military 
power might be in the direction of 
Hawaii, though a smattering of small 
islands lay in the path. The United 
States was faced with the problem of 
protecting and converting these 
islands into advance air or naval bases, 
without upsetting relations with 
Japan. 


Macao or the Phillippines, stopping at 
various U.S.-controlled Pacific islands 
for refueling and to allow the pas¬ 
sengers to rest. The uninhabited 
islands had to be surveyed and deter¬ 
mination made as to which ones would 
be suitable as landing sites for the Clip¬ 
pers. A deep lagoon was needed on 
each island, with sufficient land area 
to accomodate the necessary support 
facilities. Survey crews were hired 
quickly to start the project. This is 
where Radio Amateurs played their 
fateful role. 

The China Clippers 

The Martin M-130 flying boats were 
titans. Over 90-feet long and with a 


PHOTO A 


130-foot wing spread, the four-engine, 
26-ton giants were the first planes 
powerful enough to carry their equiva¬ 
lent weight as payload. They could fly 
an astounding 3,200 miles nonstop at 
130 miles per hour. No other aircraft 
could duplicate this feat. The time was 
ripe for these Clippers to island-hop 
from the American West Coast to the 
Orient. Aided by covert military funds, 
the U.S. government set about estab¬ 
lishing island bases to accomodate the 
flying boats. 

Each flying boat was equipped with 
duplicate shortwave receivers and 
crystal-controlled transmitters (CW) in 
addition to a battery-operated emer¬ 
gency trans-receiver. Long-wire 


The Pan-American "smoke 
screen" 

The proposed flights of the legen¬ 
dary Pan-American Airways flying 
boat “China Clipper" (see Photo A) 
provided a smoke screen behind which 
American preparations in the Pacific 
could take place without arousing the 
Japanese government. The huge fly¬ 
ing boat with its requirements for 
island refueling bases was thought to 
be the ideal cover for preliminary inves¬ 
tigation and eventual fortification of 
the islands to the west of Hawaii. The 
Clipper would fly on a regular commer¬ 
cial schedule from San Francisco to 



The Martin M-130 "China Clipper" in flight over San Francisco Bay. bound for Honolulu. 
Hawaii. The 26-ton flying boat carried 16 passengers and took 18 hours for the first leg of 
the flight to Hawaii. One-way fare to Honolulu was $360. Round trip to China and back 
was $1600. 
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7'T' Takes the ,ear out of ful1 P° wer ailtenna tuners, 
[V V mi and the guesswork out of PEP measurement 
-i- ^ A w jth these two MUST SEE PRODUCTS!! 


MB-V-A 


RFM-003 




Discover this durably built, feature packed MB-V-A Antenna 
tuner. You’ll find aerating conveniences that make antenna 
tuning a snap anc value enomeered to do the job over wide 
operating ranges Compart quality, features and the NYE 
VIKING T WO YEAR WARRANTY. 


Get correct easy to read measurements of PEP for SSB. 
AM. and Pulse along with full time completely au omatic 
SWR display with this unique Power Monitor System 
Two models to choose from: The RFM-003 for 3KW 
indication and The RFM-005 for 5KW 


CHECK THE FEATURES: 


• Pi Network I ow Pass Pi Network tuning t 8 30 MH/ Heavy duly silver plated | 
continuously variable inductor with 25 t vernier dial 7000 volt variable I 
capacitor and to OOOv switch selected hxed capacitors on output side Tunes 

40 2000 ohms I -ads Good Harmonic suppression’ 

• Automatic SWR Hands Iree metering ol SWR No reset or calibration needed 
Separate power meter-300 or 3000 w I - automatically switched Easy to 
read 2 5" recessed and back lighted taul id meters 

- Antenna Switch. PUSH-BUTTON anlenna switching to (41 antennas (2 coax 
single wire and twin lead! Cr bypassed on lirst coax output We designed 
this switch to take the power .led at 10KV and 20 amps 

• f Baiun hitler wound triple core torroid gives balanced output to twin 
lee. er horn 200 to 1000 ohms and unbalanced oulput down to 20 ohms 

• Maximum Power Transfer Match your ..ansmitter output impedence lo almost 
any ante" ’8 system lor maximum power transfer Amplifiers only run at their 
designed 0 when properly matched 

• Model Options. MB IV A1 includes all MB-V-A features I. s antenna switch and 
balun MB-IV-A2 is identical to MB-IV-AI with the addition ol a tuple core 
balun 

. 18 MHr will not tune on some antennas 


|3| Modes —Peak A rage and Pea and Hold with a unique non-drift Sample & 
H Id Analog memory circuit 

|2| Ranges Automatically switched power scale to 5 KW 

Fully Automatic SWR - Full time meter displays ratios directly without drill 

Built in A10 - Protect your amplifier tube investment with this last acli 
lockout 

Remote Couplers - Six leet remotes the mt rchangeable calibrated couplers 

True RMS Conversion — H F couplers use forward biased lull wave detection 

Rugged Construction - Heavy gauge aluminum conslruclion Top quality glass 
epoxy PCB This meter is built to last 

Accuracy — Guaranteed to r 5°» F S 

■•'arranty - TWO FULL YEARS 

Added Features — Switchable reverse power all mode metering — Full status 
LED Display — Adjustable AL0 is switchable SWR/REFL power — He 
duty Nicad batteries charged by the applied RF lor the held and a cha, 
is supplied lor fast charging and backlighting of the taul band me’ers tor ,e 
hi. a shack 


OTHER NYE VIKING PRODUCTS 

Phone Pashes — Electronic nd Memory Keyers — Squeeze K.ys — Straight Keys — Code 
Practice Set — SWR Wattmeter tor the blind — 1 ow Pass Filters — Al 1 Sand Antennas and more .. 

ASK FOR A FREE , ULL LINE CATALOG. 



TO OROcrl. CALL YOUR FAVORITE DEALER 


Amateur Electronic Supply 
Ham Radio Outlet 
henry Radio 
Madison Electronics 
EGE 

R & L Electronics 


Barry Electronics 
C-Comm 
Missouri Radio 
Quement Electronics 
Texas Towers 
Har Station 



Wm. M. Nye Co. Inc. 

1614 130th Ave. N.E. 
Bellevue, \ JA 98005 
TEL: (206) 454-4524 
FAX: (206) 453-5704 
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CUSTOM CRYSTALS 


Crystals for many 
applications 

For over 37 years. ICM has 
manufactured the finest in 
quartz crystals for every 
conceivable purpose 

A wide selection of holders 
are available to fit most any 
requirement Our computer 
database contains crystal 
parameters for thousands of 
equipment types 

Need crystals for 
communications, telemetry, 
industrial, or scientific 
applications 7 Let ICM s 
sales department assist you 
to determine which type of 
crystal is best for you 


Can we solve your 
crystal problem? 

For special purpose 
crystals, special holders, 
special sizes call our crystal 
sales department We will 
be pleased to provide 
recommended data 


International Crystal 
Manufacturing Co., Inc. 


PO Box 26330 701 W Sheridan 
Oklahoma City OK 73126-0330 
Phone 14051 236-3741 
Telex 747-147 
Facsimile (405) 235-1904 


Affordable Packet 


hcCmm 


TINY-2 is our now low-cost high- 
performance standard for packet con¬ 
trollers. Thousands already in use, 
worldwide A perfect beginner's unit. 
Complete, wired $1 ~|0 95 
and tested, only l ly. 

BENEFITS and features of both units- 
Optional Personal Message System 
(mini-BBS)...Add $10.00 

Tiny enough for briefci tse/portable. yet 
large enough for easy experimenta¬ 
tion or repair. 

□ t-year limited warranty, excellent 
customer support 
RS-2J2 and I I I compatible—all 
connectors supplied 
latest AX. 2 5 software, 

TCP/IP (KISS) 

module included / 


MICROPOWER-2 is our remarkably 
compact. Id-ounce unit using upgraded 
TAPR TMC-2 technology that requires 
less than it) miUiamps! Tor very portable 
operation, solar or battery, you need not 
pay more for a TS’C that s about the size 
of your HU iiV/.v si~') y5. S'! 95 

now at a low 1 jiy , 

Tally compatible with ROST. & MET/ 
ROM EPROMs. 

i2K RAM. i2K ROM. i.') mHz CPI 
Xtal controlled modem, compatible 
with use on torn HT/VHT/IJHT 
TO ORDER, toll-free with major 
charge card, call 1-800-223-3511 
Technical support line: 
Te—v d! j-d~i-2')dt) 


PdC-COTHTH 

.365 2 West Cypress St., Tampa Ft. .3.360" 

Please semi Tiny 2 Mnml’oirer 2 TMC-220 injo TRPT Packet Catalog. 


( tint \ urn her 


Money Back Guarantee. Add S.i sbippm^/bandtingper order. // iuhhvsf.es adit ft 
Major Credit Card give number, expiration and signature / I V Ht -w»W> 



THE RACK IS BACK 


v»sr ipace go te ttical 

(Mginur >«*ut radio room 

rc ihr profrutonal look 

have ftn*er itp i:cru to vour radun 

keep your equipment ufe and clean 

hide all (he unughtls wqret 

protect >oui investment 


NOVEX rack mounts are standard EIA 
19 inch sire aluminum panels and arc 
optionally equipped with handles and/or 
forward facing speakers 


Now available for most ICOM, 
KENWOOD, and YAESU radios and 
accessories. 


Orders: 800-368-3270 

Electronic Equipment Bank 

M7.ll Mill Si M Vienna. V* mSO 
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antennas were strung between the air¬ 
craft's nose and tail. A group of fre¬ 
quencies in the 3-10 MHz region were 
allocated to the Pacific chain of bases 
with whom the Clippers could easily 
and quickly communicate. The Clip¬ 
pers' flights could be tracked across 
the Pacific by direct CW contact every 
half hour, as well as by direction 
finders placed on the islands. 

Island colonization 

One of the first steps to establish 
ownership of the islands was the 
Coman Oceanographic Expedition of 
1935. Kenneth Lum King, K6BAZwas 
with this expedition. He was replacing 
K6GNW who had been stationed on 
Howland Island in connection with the 
tragic flight of Amelia Earhart. K60DC 
was on Johnston Island, while K6INF 
was on Baker Island. Howland, Jarvis, 
and Baker Islands were being 
"colonized" to justify a U.S. claim on 
the group. The claim was supported 
by the fact that Americans had visited 
the islands between 1860 and 1880 to 
dig guano (fertilizer). In addition to laz¬ 
ing in the sun, the radio Amateurs han¬ 
dled commercial traffic and worked DX 
on 7 and 14 MHz. 

Other tiny islands were also being 
colonized by American expeditions. 
They, too, had hams serving as radio 
operators. Kingman Reef, Canton 
Island, Christmas Island, and Olosenga 
Island (Samoa) were about to be put 
on the air. The islands of Hull, Swain, 
Atafu, and Puka Puka were also inves¬ 
tigated as possible military sites. 

Beginning in 1934, Pan-American 
and U.S. government crews started to 
work on air bases the Navy needed but 
couldn't get. Baker, Jarvis, and 
Howland Islands were claimed by the 
British, but in 1935 the U.S. State 
Department decided not to waste time 
discussing the matter with the British. 
It began to colonize the islands 
immediately instead. Commercial avi¬ 
ation supplied the "cover story". 

Canton Island—American 
or British? 

Each island base was to be self- 
sufficient, complete with maintenance 


facility, radio and beacon stations, and 
a weather station. The Howland Island 
airstrip was built first as a navigation 
aid for the Earhart flight. The supply 
ship "Itaska" was stationed near 
Howland as the principal navigation 
system for the flight. The loss of the 
Earhart plane and the radio navigation 
problems of the "Itaska" convinced 
the Navy that only permanent, well- 
organized facilities would do. A better 
island was needed; that turned out to 
be Canton Island. 

The stage was set. Americans 
landed on Canton Island in February 
1935, only to find British settlers there. 
A peaceful truce came about, but in 
May 1939 a British cruiser blocked the 
American supply ship and prevented 
it from reaching the island. Diplomatic 
cables flew back and forth between 
Washington and London, and the 
cruiser eventually sailed away. Sover¬ 
eignty was placed in abeyance. 

While the international political 
game was being played between 
America and England, Japan watched 
the colonization of the islands with 
apprehension. These islands would be 
used as advance bases for the forth¬ 
coming war with Japan! The Japanese 
Navy began to study how to eliminate 
these danger spots. Perhaps the best 
way would be to bypass them with a 
direct attack on the Hawaiian Islands... 

The islands are 
Americanized 

Once the islands were declared U.S. 
territory, the Federal Communications 
Commission quickly assigned prefixes: 
KB6 (Guam) previously OM1 and K6 
KC6 (Wake) 

KD6 (Midway) 

KE6 (Johnston) 

KF6 (Baker, Canton, Howland, and 
Phoenix Islands) 

KG6 (Jarvis and Palmyra) 

KH6 (Hawaii, previously K6). 

Even so, the situation was confus¬ 
ing. Some of the islands were under 
the control of the Department of the 
Interior (Jarvis, Baker, and Howland), 
while others were supervised by the 
Commerce Department. Others had 
no direct supervision other than that 


of the colonists, guided by the U.S. 
Navy. 

During 1940-1941, while American 
Amateurs were banned from working 
foreign countries, the new Pacific 
islands provided a welcome source of 
DX. Most of the island hams worked 
on 7 or 14-MHz CW; a few of them 
were on 14-MHz phone. Some of the 
stations heard on the air during that 
period are listed in table 1. 


TABLE 1 


Partial list of Radio Amateur activity in 
the Pacific (1936-1940): 

KB6-Guam 

KB6RWZ 

KB6CBN 

KC6-Wake Island 
KC6QA 
K6LHA/KC6 
K6TE/KC6 

KD6-Midway Island 

KD6FOU 

KD6QHX 

KE6-Johnston Island 
KE6SRA 

KF6-Baker, Canton, Howland, and Phoenix 
Islands 
K6BAZ 
K6JRN 
K6HCO 
K60DC 
K6JRN 
K6JEG 
KF6ROV 
KF6SJJ 
KF6JEG 
KF6PUL 
W7DBR/KF6 

KG6-Jarvis and Palmyra Island 

K60DC 

KG6MV 

K6GNV/KG6 


War! 

By late 1941, the new Pacific pos¬ 
sessions were highly visible on the 
Amateur bands. There was talk of 
other exotic islands ready to come on 
the air any day, but the advent of 
World War II quickly put the hams off 
the air. Most of the islands were 
evacuated to protect the personnel 
and the installations were destroyed. 
Only Midway and Wake Islands were 
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MICROWAVE 

COMMUNICATION 

POSITIONS 

MICROWAVE RADIO CORP is experiencing 
rapid growth in the telecommunication field and 
is seeking to fill the following positions. 

Microwave Radio 
Development Engineer 

Individual must be experienced in design of radio 
communication equipment with strong back¬ 
ground in general circuit design and communi¬ 
cation theory. Actual microwave experience 
desirable, but not necessary. Hands on design 
experience as well as experience with introducing 
new products into production required. Positions 
exist for several levels within the engineering 
group. 

Quality Control Engineer 

Position requires highly motivated individual with 
electrical engineering background. Responsibil¬ 
ities include working with company top manage¬ 
ment on a variety of projects such as setting up 
Q.A. standards and reporting procedures for the 
company; working with and evaluating vendors 
and resolving quality related problems This is 
both a staff and hands on position. 

Product Line Manager 

Opening for a unique individual to assume total 
product responsibility for small, low volume, semi¬ 
custom steerable and tracking microwave 
antenna system products used in television elec¬ 
tronic news gathering. Responsibilities include: 
inventory maintenance; supervision of electro¬ 
mechanical techs; trouble-shooting microproces¬ 
sor based antenna controllers; design of control 
circuitry and software modifications for custom 
applications. Should be proficient in microproces¬ 
sor control system and telephone modems. Basic 
understanding of microwave receiving and trans¬ 
mitting systems required. Due to the custom 
nature of this product, customer contact is 
required. 

Operations Manager 

Will have responsibility for all aspects of schedul¬ 
ing, material control, manufacturing and test for 
a product line of microwave transmitters and 
receivers. Individual should have a minimum of 
5 years manufacturing experience with a techni¬ 
cal background. 

Senior Buyer for New Product Area 

Experienced professional with a minimum of 
5 years experience purchasing electronic com¬ 
ponents, mechanical parts and sub-assemblies. 
Technical background and experience in the 
radio communication industry highly desirable. 
Will be responsible for purchasing and assisting 
in vendor selection and setting up long term pur¬ 
chasing agreements with various suppliers. 

RF Test Technician 

Minimum of 3 years experience in test and align¬ 
ment of microwave modules such as multipliers, 
sold state microwave amps, filters and mixers. 


Interested persons should send resumes to the 
attention of Mary Morancie or call (508) 459-7655 
for further information. 

Microwave Radio offers competitive pay and 
excellent benefits package. Microwave Radio is 
an equal opportunity employer. 



miCROUJfiV€ RADIO corporation 

847 Rogers Street 
Lowell. MR 01852 


thought to be of any use to the Navy 
in the long, hard days ahead. 

Post-war Amateur 
operation 

As soon as Amateurs were allowed 
back on the air, some of the Pacific 
islands became active. In particular. 
Canton, Wake, and Christmas Islands 
were represented on 20-meter phone. 
An interesting situation developed on 
Canton Island (re-christened with the 
new prefix KB6). British settlers arrived 
to strengthen the British claim on the 
islands. The American contingent was 
represented by KB6AD (Ken Neifert) 
and the British by VR2AZ/VR1 (Don 
Schroder). As far as DXCC was con¬ 
cerned, Canton Island counted for two 
countries, depending upon whom you 
worked! 



| 

Present day listing of prefixes from the 
Pacific. 

KH2, (KB6)... 

..Guam 

KH9, (KW6).. 

..Wake Island 

KH4, (KD6) .. 

..Midway Island 

KH3, (KD6) .. 

..Johnston Island 

KH1, (KF6)... 

..Baker, Canton, 

Howland, and Phoneix 

KH5, (KG6) .. 

..Jarvis and Palmyra 

Island 


The end of the 
China Clippers 

The last China Clipper flight took 
place in April 1946. Newer, four-engine 
post-war transports could fly quicker, 
carry a heavier load, and cost less to 
operate than the old flying boats. Most 
of the island bases were no longer 
needed. The facility on Canton was 
abandoned in 1945, but partially 
retained as a weather station. Later, it 
was used as a down-range tracking 
station for the U.S. Air Force. By 1970 
this activity ceased, but the island is 
still under joint U.S.-British administra¬ 
tion. 

Now most of the islands are 
deserted. Wind, wave, and sand have 
obliterated the old bases. Jet aircraft 


make contrails over the islands as they 
fly past locations once thought vitally 
important in the hectic, pre-war days, 
but now merely relics of a forgotten 
period of American history. 

An occasional DXpedition visits one 
or two of the islands. The F.C.C. has 
assigned new prefixes to the islands 
(see table 2) and hopeful Dxers still 
keep an ear open for radio activity from 
the little spots of sand that loomed so 
large in pre-war America planning. 

The "Dead Band 
Contest"—"Elementary, 
my dear Watson" 

In my July 1988 column I challenged 
my readers to identify a quotation from 
a famous work of fiction, thus prov¬ 
ing that alert and active hams are not 
"couch potatoes", but are avid readers 
when the band is dead. The quote 
was: "You have been in Afghanistan, 

I perceive." 

I was pleased and gratified at the 
many correct responses to this quiz 
and I was impressed by the depth of 
knowledge of the "Sacred Writings". 
As Bob Rosenquist, W0EHF, put it, 
"These were the first words spoken to 
John H. Watson, M.D., late of the 
Army Medical Department, by Sher¬ 
lock Holmes in January 1881, in the 
laboratory at St. Bartholomew's 
Hospital in London." 

Harry Hyder, W7IV, also illustrated 
his knowledge of "The Canon" and 
informed me he was a member of the 
"Sherlock Holmes Wireless Society." 

Congratulations to the other readers 
who were kind enough to enter this 
contest. Within the first week of pub¬ 
lication of the July issue of HAM 
RADIO, the following had correctly 
identified the quotation. The asterisk 
(*) after the call indicates the individual 
had exceptional knowledge of the 
famous works of Sir Arthur Conan 
Doyle. 

George Marts, W0TDH; George 
Goldstone, W8AP(*); Donn Baker, 
WA2VOI; Bob Harmiston, WB6JOP; 
Dan Pierson, W6NTX(*); Fred Linn, 
W9NZF; Bill Calderwood, K1CT; 
Steve Trapp, ND4G; Russ Webster, 
K6WM; John Mise, AA6FK; Mike 
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Helm, WC5Z; Carl Scherer, VE3MDM; 
Ed Wetherhold, W3NQN; John Peak, 
KE6HS; "Doc" Roberts, K9BX; Ralph 
Turner, W8HXC; Bob Locker, W9KNI; 
Ken Morgan, KC5DW; Bob Houf, 
KD9UX; Steve Twiggs, KM7U; Gary 
Grebus, K8LT. 

Another "Dead Band" 
Contest 

Smart readers, eh? Well, try this one 
on for size. Identify the subject, verb, 
and object of this portion of the follow¬ 
ing popular song: 

"Oh, say, can you see, by the 
dawn's early light, what so proudly we 
hailed at the twilight's last gleaming" 
This quiz was given by Jon Carroll 
in his column in The San Francisco 
Chronicle of July 1, 1988. 
References 

1 Ronald W Jackson, "China Clipper." Everest 
House, New York, 1980 

2 Kenneth lum King, "Pounding Brass for Uncle 
Sam," Radio, November 1938, page 18 22. 
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WORLD’S SMALLEST - 

- WEATHER STATION 





THE AMAZING WEATHER COMPUTER THAT 
YOU CAN HOLD IN THE PALM Of YOUR HAND 

DIGtTARS new TWR-3 Micro Weather Station include 
a computer, precision wind vane and speed sensor with 
mounting hardware, and 40 feel of cable. For only 
SI59.95 With the optional, automatic-emptying RG-2 
Rain Collector ($49.95) you can even monitor rainfall! 

• WIND sm.li • RAINFALL (Optimal) 

• WIND DIRECTION • TIMF OF DAV 

• WIND CHILL • Airni SCAN 

• WIND OUST RECORD # MITRK /STANDARD 

• TEMPERATURE • NIL All READY 

• Mlt.OWTFMr KM OKU • ONE YEAR WARRANTY 


Hl-Q BALUN &. 

• Fn* ApMs yaq-s n.erted J L$=l, 

*«ey a '>0 <Juubk*is 

■J 

• Rut*, pom h n antenna f 1» ■■ 

• O'uadt ■> dod J 40 MH/ 

• -•>, , ,• • *< ,• 1 r • 

wnaih*«p'onl HI-0 

• ' • i ' I'Tijn* t . • i' 

• Frn lull iHja 1 and mi Baiun 

• M«»ij •. i- ••• • i'i« ' . 

• W-1h SO connocua .*.* 

• (In.I! n (W <jiih fiij . 1 ' 

prntnn agamy! Ughm-ng 

Only SI 4.95 m 

Hl-Q BALUN 9 i impendence ratio 5KW PFP 

ONLY S34.95 
HI Q ANTENNA CENTER INSULATOR 

Cd\ __. • Small .uggw 

>w LJJ *t*.qni weal fw< proof 
* — • NnpMcey • enter < Wa' 

V7 k • Handies tun *»ga> jkia*» 

/ and more 

\ • W.th SO 239 connector 

$695 

SHORTY ALL-BANDER 


»Mf PfWffl MATCH t OM 
AOMNNA tUMAII WITH 
A nAL AM I. 0 OUTPUt 


oni i ro toot 
LONG OVfOAU 


• I nmpu.ieiy t,i • ,t, ... i ready k- ,w 

• 

Mamies* »»o*n evaloii 

• Hoa»y (4 i H?.'\ g.iuQe stranded rnppe' antenna 
Wire 1o Survive mow »«»e«e storm*. 

• Center *rd w-th too 'te*i 1 a 'us-. 

460 ohm baiant eg WanimntKin lw* 

• *.*i tulle entei nsul.Vv a " ,ir eye nook ti • 
center support 

• 

duality matenai noth teyh a-oieth's qua'ites and 
eicetlent weatt.erab My 

• Complete -nytallation instruction* mtiMM 

• Overall length .'() leet less when erected as .c 
•'‘veMed vet* <>* slopei 

• Handley 2 Aw I'f »’ X overs 160 th'nuyh tp mple*-. 

• May tie b-mm««i lo .man i fy lots 

Only $39.95 

The ALL BANDER DIPOLE, tuiiy assembler overall 
length 135 leet with 100 teet 450 OHM iRRdlWR 

S29.95 


DIPOLES 


MODEL BANDS LENGTH PRICE 

Dipole* 

0 160 160 260 *36 95 

0 60 10/fS 130 31,96 

0-40 40H6 66 2B.B6 

0-30 30 46 2R.96 

D 20 20 33' 27 95 

0-15 15 22 26 95 

0 tO 10 »6 25.95 

Shortened dipoles 

SO 80 60/75 90 35 95 

SO 40 40 45 33 95 

Parallel dipole* 

PO 8010 60.40.20,10H5 130 43 95 

PD 4010 40 20 10/15 66 37 96 

P0-6040 80.40/15 130 39 95 

PU 4020 40 20/15 66 33.95 

Dipole *bor 1 ene»* only same as included in SO models 
S-80 80/75 *13 95/pr 

S 40 40 12.95/pr 

Ail antennas a>e complete wrth a Ml O BALUN (HI Q Antenna Center 
insulator t<j< Models including 160 motors) No 14 7/22 stranded h»rd 
drawn i upper antenna a t mtulalott t00 4SQIb test nylon antenna 
support rope 'ated lot lull legal powt« 


ALL PRICES ARE UPS PAI0 CONTINENTAL USA 

available ai your »AvoniTF nf a. fr on order direct r m 

Van Gorden Engineering • P.0. Box 21305 • South Euclid, Ohio 44121 

dealer inquiries invited 


Iron Powder and Ferrite 

TOROIDAL CORES 


G5RV 


^--4 

Center insulator «vitl< 

End insulator 


eyrie. »or center support 3| „ M¥y duly 100 OHM 


KW transmission 

line 

Transformer coupler — 



70 quality RG8X 


. 

coa* cable 


• '02 -iq Jvtn.i 



• ? fcw PFP 



• All f.jnji j «, 30141 * 



• 

wte’v mil ,i lunn 


• M.i, rH--M.ru-.it ' • ......j.. 

configuration 




Only $49.95 

SLOPERS 


MOOEL BANDS 

LENGTH 

PRICE 

SLA-I 160 80 40 

60 

$49 96 

SLA-II 80 40 

40 

44 95 

SLA III 60 40.20 10 

27 

69 95 

DIPOLES 


MODEL BANOS 

LENGTH 

PRICE 

Half sued dipoles 



HSD 160 160 

130 

549 96 

MSD 80 §0 

68 

46 95 

HSD 40 40 

34 

44 95 

Loaded dipoles using coil* 



L0 1 80 40 

80 

$59 96 

LD II 160 80.40 

122 

79 95 

LO III 80 40 20 10 

53 

89 95 

LO IV 160 80 

164 

69 95 

LOV 160 40 

115 

64 95 

LO VI 80 40 

78 

59 96 

Trap dipole* 



TO 2010-2 20 15 10 

.’8 

$49 95 

TO 2010 4 20 15 10 

75 

64 96 

TD 4010 7 40 20 16 10 

57 

54 95 

TO 4010 4 40.20 IS.10 

48 

74 96 

TO 8010? 80 40 20 15 10 

106 

59 95 

TO 8010 4 60 40 20.1510 

99 

79 95 

TD 8010 6 80 40 20 15 10 

64 

99 95 

TO I6OB0 2 160 80 

210 

71 95 

TO 16010 8 160 80 40.20 15 10 

148 

129 95 

Suffii number ir-Jicates number of Wap* 


Windom* 



Sfandaid windom 



60 40 20 15.10 

130 

»47 95 

Windom with tuned feeder 



80 40 20 16 10 

130 

49 95 

1 Super Windom optimized lor 80 and 40 meters 


80 40.20.15 10 

130 

54 95 

I Trap wire vertical* (may also be used a* Sloper*) 


TV 2010 i 20.15.TO 

IS 

$39 95 

TV 4010 1 40.20 15 10 

29 

44 95 

TV 8010 3 80 40 20 15 10 

44 

67 95 

TV 16010 4 160 80 40 20 15.10 

75 

79 95 

1 Sutfu number indicates number ol wap* 


1 Dipole «bonener*-only *ame a* included in HSO model* 

SDC 160 160 


$19 95/pr 

SDC 80 80/75 


18 96/pi 

SDC 40 40 


17 95/pr 

Antenna Accessories available wilh antenna order* 


Nylon guy rope 4501b lest 100 feel 

4 95 

Molded dogbone type anlenna insulator* 

1 00/pi 

SO 239 coa« connecior* 


65 

PL 259 


75 

UG 175 or UG 1 76 reducer sleeves 


25 

No 14 71 7? stranded hard drawn copper anlenna wire 

oa/n 
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Shielding Beads, Shielded Coil Forms 
Ferrite Rods, Pof Cores, Baiuns, Etc. 

Small Orders Welcome ^ 

Free 'Tech-Data' Flyer 

w A 

AMIDdN. ..,, m 


M AGNAI'll ASK INDUSTRIES. INC. 

1502 PIKE STREET N.W. 

MADE IN U-N-A. AifnVM , WK mox M.'C ft VISA 

ORDERS ONLY; HOO-.U2-1W2 

INFORMATION: M6.7JS-4U74 FAX: 2CS715 9044 


12033 Otsego Street, North Hollywood, Calif. 91607 
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HITACHI SCOPES AT DISCOUNT PRICES 


V-212 

^ f li!:;:: $379 

* V Vm4 - ‘ • ' 

**"*""+* ~ List $560 
Save $181 

20MHz Dual Trace Oscilloscope 

All Hitachi scopes Include probes, schematics 
and Hitachi's 3 year guaranty on parts and 
labor Many accessories available lor all 
scopes 



V-425 

List $995 


V 1065 100MHz 

V 1100A 100MHz 
V-1150 150MHz 


$835 


• DC to 40MHz 

• Dual Channel 

• CRT Readout 

• Cursor Meas 

• DC Oltsel 

• Alt Magnifier 

• Compact Size 



V-1060 51 ooc 

List $1595 


D T ImV sens Delayed Sweep DC Offset Vert Mode Trigger 
D T . ImV sens. DC Offset Vert Mode Trigger. Alt Mag 
D T . ImV sens. Delayed Sweep. DC Offset. Alt Mag 
D T 2mV sens. Delayed Sweep CRT Readout 
D T . 2mV sens Delayed Sweep CRT Readout. Cursor Meas 
O T . ImV sens. Delayed Sweep. CRT Readout. DVM. Counter 
Q.T., ImV sens, Delayed Sweep. Cursor Meas. DVM. Counter 


• DC to 100MHz 

• Dual Channel 

• Delayed Sweep 

• CRT Readout 

• Sweep Time 

• Autoranging 

• Trigger Lock 

• 2mV Sensitivity 


r PRICE SAVE 

) $695 $75 


$875 $695 $160 

$955 $795 $160 

$1,195 $990 $205 

$1 895 $1 575 $320 
$2,295 $1 995 $300 
$3,100 $2,565 $535 


ELENCO PRODUCTS AT DISCOUNT PRICES 


20MHz Dual Trace Oscilloscope 

^ $349 

MO-1251 

Ife -I T|! :1S 

” . # 1 * i component tester 

#i# - I . | - T| • TV Sync 



Top quality scopes at a very reasonable price Contains all desired features Two lx 


RgU\ Autoranging DMM 
M-5000 

$45 


35MHz Dual Trace Oscilloscope 

$498 

MO-1252 

•- • High luminance 6"CRT 

• • # 4 • ImV Sensitivity 

i • 6KV Acceleration Voltage 

• 1 . * t • • 10ns Rise Time 

* ' * v ' • - i • XY Operation • Z Axis 

• Delayed Triggering Sweep 

lOx probes, diagrams and manual Two year guarantee. 


True RMS 4Vi 
Digit Multimeter 

M-7000 

$135 


9 Functions 
Memory and 
Data hold 
v*% basic acc 
3v> digit LCD 


AC Clamp-On 

Current Adapter 


,t A 05% DC Accuracy 
/' ^ 1% Resistance 

with Freq Counter 
and deluxe case 


NEW! Bench DMMS 


Multimeter with 
Capacitance and 
Tranalator Tester 

$55 CM-1500A 

Reads Volts, Ohms, 
Current, Capacitors. 
Transistors and 
Diodes with case 


Digital LCR Meter 
, , LC-1800 

$138 




$22 I- 

01000A AC M-3500 M-4500 

Works with 3 w digit $125 4V* digit $175 
most DMM 1% accy 05% accy 


50MHz Logic Probe 

v LP-700 

$23 

t 


Digital Capacitance Meter 

I CM-1550 

. $58.95 

■' 9 Ranges 

]■ i 1pt-20.000utd 

Ml ® 5% basic accy 
2 • Zero control 
• “““ with case 


Solderless Breadboards Low Cost Multimeter 
1 . . _ M-1600 


Measures 
Coils luH 200H 
Caps Ipf 200ul 
Res 01-20M 


^\N' Wide Band Signal Generators 

»—wr’v SG-9000 $119 

•• RF Freq 100K-450MHZ 
" • AM Modulation ot 1 KHz 

■ - - n . • • Variable RF output 

SG-9500 with Digital Display 
and 150MHz built-in Freq Ctr S249 


Logic Pulsar LP-600 $23 g 4 36 shown 


3V* Digit Probe Type DMM 
** M-1900 


9430 

1.100 pins $15 

9434 

2.170 pins $25 

9436 «*« 
2.860 pins 535 

All have color 
coded posts 


Convenient one hand operation 
Measures DCV, ACV. Ohms 
Audible continuity cneck. Data hold 


with batteries 
and case 



Quad Power Supply 



pn $25 

W 3 Vi digit LCD 
L A 1% DC Accy 
10A Scale 
Auto zero 
/polarity 


GF-8016 Function Generator 
- with Freq. Counter 

5239 

' tjJ Sine, Square. Triangle 

Pulse, Ramp. .2 to 2MHz 
Freq Counter .1 • 10MHz 

GF-801S without Freq. Meter $179 


Four-Function Frequency Counters 
- -- -F-1000 1.2GH 

BHHBK $259 


2-20V at 2A 
12V at 1A 
5V at 3A 
■5V at 5A 


Fully regulated and 'eu 

short circuit protected 5V at 5A 

XP-575 without meters $44.95 


tmnzjau F-100 120MH 

“* $179 

Frequency. Period. Totalize, 

Sell Check with High Stabilized Crystal Oven 
Oscillator, 8 digit LED display 


"GREAT IDEA" FUNCTION BLOX FOR EASY BREADBOARDING 

All blox Interlock to make your design work a snap You can change the configuralion 


9550 7 50 

550 tie pis 


—-:—— 9050 19 95 

9600 28 95 9610 18.95 9620 18 95 9630 22 95 9640 22 95 POWER BLOX 

FUNCTION GENERATOR RESISTOR DECADE BLOX CAPACITOR DECAOE BLOX DIGITAL CLOCK BLOX LOGIC PROBE BLOX 5V al 1A -5 al *A 

I to 1MHz sine, sq wave 20 resistors 47 iM ohm 20 capacitors 47pM0mld pulses from 1Hz to 50MHz 4 logic level ma 12V al 3A 


WE WILL NOT BE UNDERSOLD! 

UPS Shipping: US 5% L- . . wg 
($10 Max) IL Res., 7% Tax 


C & S SALES INC. 

1245 Rosewood. Deerfield. IL 60015 
(800) 292-7711 (312) 541-0710 


15 Day Money Back Guarantee 
2 Year Warranty 
WRITE FOR FREE CATALOG 
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THE PEPPERDYNE 
RECEIVER 


Build this six-part 
receiver as a series 
of weekend projects 



By Jim Pepper, W6QIF, 44 El Camino Moraga, Orinda, California 94563 


T here have been many articles on 
receiver construction. Some 
were good, some were beyond 
the capability of the average 
homebrewer; and some lacked suffi¬ 
cient information to complete the con¬ 
struction (e.g., pin information on spe¬ 
cial ICs and on troubleshooting). A 
receiver can be quite an undertaking if 
you're not given enough data. I've also 
found that it can take a substantial time 
investment to complete the project. 

I decided to design and build a 
receiver that, although not in the same 
class as the present commercial 
receivers, would have some of their fea- 
turesand comparable performance. But 
most important, the builder would be 
able to repair it. Although this receiver 
is not a weekend project, it's designed 
to be built in sections; each takes about 
a weekend to build. To fulfill these 


requirements, I had three goals to meet: 
the circuitry had to be simple, be easily 
serviced or modifed, and use readily 
available parts. 

Circuit description 

The receiver consists of six basic sec¬ 
tions: the mixer, the local oscillator, the 
i-f section, the audio board, the counter 
board, and the power supply. 

The mixer is a dual-gate MOSFET 
40673 that uses a single coil to tune from 
40-160 meters. A fixed capacitor is 
switched in parallel with the mixer¬ 
tuning capacitor to cover the 160-meter 
band. Using a single coil simplifies the 
coil-switching circuitry. The antenna is 
coupled to this coil through a series- 
tuned trap to reject 5 MHz, the fre¬ 
quency of the i-f. The 5-MHz trap works 
well as a notch filter rejecting the 5-MHz 
WWV broadcast; a front panel switch is 


provided to shuntout the trap and allow 
WWV reception. 

The local oscillator is a standard Col- 
pitts circuit using a MPF102 JFET. The 
circuit is tuned by a varicap diode and a 
ten-turn potentiometer. The varicap 
capacitance is a nonlinear function of 
the applied voltage, making the fre¬ 
quency change per turn of the tuning 
pot different at one end of the dial from 
the other. I have compensated for this 
variation by using a technique known as 
"pot loading." A resistor is connected 
from the pot arm to ground and, with 
the right choice of resistance, the vari¬ 
ation can be greatly reduced. (This 
method can also be used to give a pot an 
output approaching an audio taper from 
a linear pot.) 

The local oscillator operates 5 MHz 
above the incoming signal and has three 
coils to cover the three bands. In 
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FIGURE 1 


FIGURE 2 



Complete block diagram of the receiver. 


effect, there are four bands covered 
with the 75/80-meter band handled by 
one coil. The actual frequency range 
covered by each coil is up to you. 

Using a varicap diode for a tuning 
device requires that the tuning voltage 
source output be very clean. The LM723 
voltage regulator is ideal. It's also better 
to use a ten-turn cermet pot for this cir¬ 
cuit, because some wire wound pots 
produce objectionable turn-to-turn 
noise when tuning. I used a 100k pot. 
Any value from 10k to 100k will work, 
but you must use a different pot-loading 
resistor. 

The i-f amplifier stage consists of an 
MC13501C that operates at 5 MHz with 
a two-pole ladder-crystal network on 
both the input and output. I 
experimented first with a single two- 
pole network and found the skirt selec¬ 
tivity very poor. 12 3 1 then tried a three- 
pole network to find that crystal match¬ 
ing was very critical and the desired 
bandwidth was difficult to achieve. 
Finally, I decided to try the input/output 
configuration; it gave very good rejec¬ 
tion and the bandwidth needed for 
phone operation. I chose the 5-MHzfre- 
quency because of the availability of 
low-cost crystals and the WWV recep¬ 
tion capability. You can use other fre¬ 
quencies, but you may have to alter the 
network components to achieve the 
desired bandwidth characteristics. 

The MCI 350 provides about 50 dB of 
gain and an AGC range of 60 dB. The 
AGC voltage is derived from the audio 


signal and there is little difference in the 
audio output level of signals registering 
from F2 to F9. I included an i-f gain 
control, but I don't use it very much. 

The product detector in this receiver 
is a CA3028.1 experimented with a num¬ 
ber of different detectors andfoundthe 
C A3028 to be the best from a gain stand¬ 
point. It also required the least number 
of parts. The BFO for the product detec¬ 
tor is generated by a 5-MHz crystal oscil¬ 
lator. To keep the circuitry simple, only 
lower sideband reception is available. 
This is no real problem since 99 percent 
of the stations on the three bands use 
the lower sideband for transmission. 

The audio section consists of an 
audio amplifier, an AGC circuit, a peak- 
null filter circuit 4 , and a LM380 power 
amplifier. The peak-null circuit can give 
either a sharp rejection of a given fre¬ 
quency, or peaking — which is very 
effective on CW operation. The 
selected frequencies are variable and 
controlled from the front panel. The two 
are independent of each other. 

The counter circuit, with a few 
changes, was copied from an old issue 
of Popular Electronic s 8 . The circuit con¬ 
sists of a timebase and a programmable 
counter that allows the i-f frequency to 
be subtracted from the local oscillator 
frequency, giving the frequency of the 
incoming signal. The circuit is designed 
to display to the kHz level. By adding an¬ 
other divide-by-10 cou nter, the display 
will read to the 100-Hz level. The two 
ranges are accessed by a switch on the 
front panel. 



Dimensions of the receiver cabinet, and pc 
board placement within the cabinet. 


FIGURE 3 



Power supply parts placement guide. 



Power supply foil-side connections. 


Receiver construction 

For serviceability, the receiver is bro¬ 
ken down into six parts; four are made 
on plug-in boards. The fifth board, the 
local oscillator, is mounted on the chas¬ 
sis for stability and the sixth is the power 
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RF POWER AMPLIFIERS BY FALCON 


Quality American made amplifiers for those who demand the best 


UTILITY LINE: Reliable, moderate cost, 100% duty cycle amplifiers 

Catalog and custom units in low noise MOSFET and economy bipolar designs. For: FM repeaters, base stations, ACSSB, data 
links, TV, medical research, broadcast FM, etc. 

FEATURES INCLUDE 

Maximum power outputs from 50 to 150 Watts 
Thermostatically controlled fan on most models 
13.8 Volt operation (Other voltages for custom units) 

Overtemperature protection 

"Straight through" mode when overheated or turned off 
Standard 8%" x 19" rack panel mounting 

See UTILITY LINE catalog sheet for details 



PRESTIGE LINE: Premium 100% duty cycle amplifiers 

MOSFET devices, conservatively used, assure long life and low noise. Use in; FM repeaters, base stations, data links. 
ACSSB, medical research, TV, broadcast FM. satellite uplinks, etc. 

Full monitoring of amplifier performance. Amplifier will shut down in the face of certain abuses and status can be determined 
from front panel LED's and signals at a rear connector. 

OTHER FEATURES INCLUDE 

Maximum power outputs from 100 to 250 Watts 
Forced air cooling for low temperatures and long life 
Line voltage operation - Power supply built in 
Overtemperature, overdrive, excess power and VSWR protection 
"Straight through" mode when shut down or turned off 
Standard 3%" x 19" rack or table top mounting 

See PRESTIGE LINE catalog sheet for details 



MOBILE LINE: Reliable, moderate cost, intermittent duty 
amplifiers 


Catalog and custom units in low noise MOSFET and economy bipolar designs available. Use for FM, SSB, CW, etc. 


FEATURES INCLUDE 

Maximum power output from 50 to 150 Watts 
Adjustable delay for SSB 
Optional plug-in receive preamplifier 
Overtemperature protection 

See MOBILE LINE catalog sheet for details 




l-ALCON 

COMMUNICATIONS 


P.O. Box 8979 
Newport Beach, CA 92658 
(714) 760-3622 



FIGURE 4 



FIGURE 3 



supply. See fig. 1, the block diagram. 

The parts can be purchased from the 
supply houses listed on the figures. 
(You may find many of them in your junk 
box.) I would advise you to send for the 
suppliers' catalogs before ordering; 
some have a minimum purchase 
amount. 

Construction hints 

The tools required are those ordinar¬ 
ily used for homebrew work. I would 
suggest that your soldering iron have a 
small tip to be used on the pc boards. 
These boards, obtained from Radio 
Shack (no. 276-152), are similar to vec¬ 
tor boards and come with multiple holes 
and pads for mounting parts. 

The power supply pc board and trans¬ 
former are mounted on the rear panel of 
the cabinet, which also acts as a heat 
sink for the 12-volt regulator. The plug¬ 
in board sockets (Radio Shack no. 276- 
1551) mount on the bottom plate with 
0.5 "spacers. The pc board components 
are mounted on push-in terminals from 
Circuit Specialists (no. T42). Before 
mounting any parts, I tinned the fingers 
on the board that was used for intercon¬ 
nects. Do this by first heating and then 
wiping each finger with a cloth. The 
tinned surfaces should be thin. 

My cabinet came from Radio Shack, 
but it is no longer available. In order to 
house the pc boards, the cabinet height 


must be at least 5", and to house the rest 
of the components, at least 7"deep by 
9 "wide. (See fig. 2.) Before starting on 
the pc boards, I suggest that you mount 
and wire the parts for the front and rear 
panels and the sockets for the boards, 
so each pc board can be checked for 
operation as it is completed. The 7812 
voltage regulator is mounted directly to 
the rear chassis. No isolation is required. 

Power supply 

Build the power supply shown in fig. 
3A-C first. The board is attached to the 
rear panel by two 0.5 "spacers over the 
7812 voltage regulator. When com¬ 
pleted , the AC power can be applied and 
the power supply output voltages can 
be checked with a voltmeter for proper 
operation. 

Audio board 

Before starting on any of the follow¬ 
ing boards (figs. 4A, 4B, 40, 1 would 
suggest that you make a copy of the 
assembly drawings. You can mark the 


components and wires you have 
installed on these sheets. This makes it 
easier to stop your work and then pick 
up where you left off. 

Audio board construction 

The audio board consists of a pre¬ 
amplifier, an audio-derived AGC, an S- 
meter driver, a peak-null circuit, and an 
LM380 power amplifier. TheLM380and 
similar amplifiers are prone to oscillate 
under certain loads. I found that a 10- 
ohm resistor in series with the speaker 
makes the circuit stable, with little out¬ 
put loss. The voltage for the output is 
obtained from the unregulated power 
supply (16 volts) to allow greater output 
without distortion. 

The audio-derived AGC controls the 
gain of the MC1350i-f amplifier. An off¬ 
set voltage of 5 volts is required when 
there is no signal and the AGC voltage 
moves in a positive direction for an 
incoming signal. This offset is gener¬ 
ated on the audio board. The S meter is 
also connected to this voltage. No zero 
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"First in Shortwave, 
first in service to the 
world's SWLers" 


Audio board foil-side connections. 

adjustment is required with this design; 
however, a full scale adjustment is 
provided. The values shown are for an 
old CB S meter with a 250 pA move¬ 
ment. You can use any movement up to 
1 mA, but you'll have to reduce the 
series resistor. 

Following the parts layout for the 
audio board (fig. 4B and C), mountthe 
1C sockets and push-in terminals as indi¬ 
cated. Check the size of your compo¬ 
nents; they may be different than the 
type I used. This is especially true for 
capacitors. Mount all of the compo¬ 
nents on the push-in terminals. This 
makes identification of points for wiring 
the other side of the board easier. Save 
the wire clippings; they can be used for 
jumpers on the wire side of the board. 


Next, wire all short jumpers. The same 
wire can be used on longer leads, if there 
are no crossovers. Where there are 
crossovers, I used wire-wrap type. 
Remember to mark off all work done. 

Testing the audio board 

Insert the required ICs into their 
sockets and plug the pc board into 
socket J4. Turn on the power and check 
the voltages against the schematic. Set 
R2 (the S-meter sensitivity pot), to max¬ 
imum resistance. The peak switch (SI) 
should be closed, and the null pot set at 
the maximum clockwise position. You'll 
need to connect a speaker for this test. 
If an audio oscillator is available, con¬ 
nect it to pin C on the pc socket, J4. A 
20 mV peak-to-peak 1 -kHz signal should 


Dressier Active Antennas 

Model ara 30.$159.95 ( + $8) 

For HF use up to 30 MFIz and more. Fea¬ 
tures low noise field effect transistor acting 
as an impedance transformer together 
with a high linear CATV transistor. A push- 
pull amplifier with noiseless negative feed¬ 
back produces high linearity for low noise. 
Installs vertically, outdoors or in. Includes 
26' cable, interface, and AC adaptor. 

Model ara 900.$189.95 (+ $8) 

For VHF-UHF and Scanners. Range 50- 
900MHz and more. Has low noise high 
gain 2-stage amp. With I gHz bandwidth. 
Gain is 15-l6dB. Mounts indoors or out. In¬ 
cludes 26' cable, interface, and AC adaptor. 


ORDER PHONE: 1-800-GILFER-1 

Prices subject to change w/o notice 

GILFER SHORTWAVE 

52 PARK AVE. PARK RIDGE, N| 07656 
Ph 201/391-7887 


GILFER 
SHORTWAVE 


Datong Multi-Mode Filter 

It separates the signals you want from 
those you don't - with multi functions. 
Fully automatic notch filter removes het¬ 
erodynes and other steady tone interfer¬ 
ence. Independent low and high pass 
filters stop “monkey chatter" and other 
off-tune interference, tuning 200-3500 Hz. 
Second notch filter manually tunes 200- 
3500 Hz. For speech, all filters work inde¬ 
pendently for flexibility. A special mode for 
CW and RTTY combines tne filters into a 
12-pole filter with super skirt selectivity and 
non-interacting controls. Works with any re¬ 
ceiver. easy to install. Features 29 ICs with 
latest switched capacitor filter technology. 
FL-3. $229.95 ( +$4) 
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Easiest Packet Radio Ever! 


Is F E A R keeping you from joining the thousands of hams who are having the time of 
their lives with packet? FEAR no more! Here's the easiest packet radio set up yet and 
you don't even need to buy one ot those TNCs — just let your PC do the work. The DRSI 
PC*Packet Adapter plugs into your IBM PC (or clone) and gets you on the air in min¬ 
utes. Seconds even. The one page Quick Start-Guide will have you instantly 
going like an expert. It doesn't even keep you from using your ^ 

PC for other work! Now, in addition to everything else, you II V 

have a dual-port TNC with cross-band digipeating...even if you 
don't even know what that means right now. Find out why wjSsfS'Vn 
thousands of hams are so excited — get your feet wet in 


To get going on the HF bands you II want the DRSI HF* Modem/ Y^' 
Tuning Indicator — an extra $79 95. Go first class and get both — ® 

or stick to VHF with the basic PC* Packet Adapter Find out for your 
self why packet is the fastest growing phase of amateur radio today vl 
It's a bail! See it at your dealer today. 


Packet Radio 
without a 
Packet Radio TNC 


Digital Radio Systems, Inc. (80Q) 999-0204 

2065 Range Rd. A Clearwater, FL 34625 A (81 3] 461-0204 



New Mod Kit 
for Bird Model 
43 Wattmeter 


m 

MEASURES PEAK POWER t 

OF SSB AND OTHER AM SIGNALS £ 

Bird Model 4300-400 modification 
kit quickly adapts any Bird Model 43 i 

Wattmeter to measure audio peak power 1 VI 

of single sideband » 

and other AM modulated signals. 

The 4300-400 kit pc board mounts inside the Model 
43 housing, on the meter studs. Estimated conversion 
time is only 15 minutes from start to finish. 

Once modified, you can measure peak power to an 
8% F.S. accuracy, without affecting cw operation or 
HjC fY" accuracy. 

And, the Model 4300-400 is surprisingly inexpensive. 
^ Contact your Bird distributor or factory for details. 


HE 


30303 Aurora Rd . Cleveland (Solon). Ohio 44139 — 2794 
216-248-1200 TLX 706898 Bird Bee UD FAX 216-248 5426 
WESTFflN REGION OFFICE 
Btrd Electronic Corp 

621 0|»i A*e Suile I PO BO> 78 0|9l CA 93023 805 64(3 7255 


Electronic Corporation 


Ham Radio & 
Computer 
EXPO ’88 

presented by 

THE ALFORD MEMORIAL 
RADIO CLUB 

of Stone Mountain 

November 5 & 6, 1988 
Gwinnett County 
Fairgrounds 
Lawrenceville, Georgia 

Just 20 minutes Northeast ot Atlanta 


Large Indoor Dealer Area 
Concession Stands 
RV-SItes with Hook-ups 
24 Hour Security 
Cookout Saturday Night 


VEC EXAMS BOTH DAYS! 

Talk-In W4BOC 146.16/76 


S5.00 

ADMISSION 


FREE 

PARKING 


FOR MORE INFO CONTACT 

EXPO ’88 

P. O. Box 1282 
Stone Mountain. GA 30086 
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Audio board schematic. 


drive the audio to full output. The S 
meter should also vary as a function of 
the input signal. If no oscillator is avail¬ 
able, touch your finger to pin C. You 
should hear a loud hum. 

Building the i-f board 

The i-f board construction, shown in 
figs. 5A-C, is similar to the audio board. 
The parts associated with the ladder 
networks should be close to the given 
values to obtain the proper bandwidth 
characteristics. The BFO for the prod¬ 
uct detector is located on the counter 
board because its strong field, if 
mounted on the i-f board, will swamp 
the AGC circuit. 

Testing the i-f board 

To check the i-f board, insert it in J2. 
The audio board should also be plugged 
in and a speaker connected. Turn on the 
power and check the voltages against 
the schematic. Reset the AGC pot 


(audio board) to approximately 5 volts. 
Connect an antenna of approximately 
25' or longer to pin V of the i-f board. 
You should hear WWV under nighttime 
conditions. An adjustment can be made 
to the trimmer capacitor across the out¬ 
put coil of the M Cl 350 to give maximum 
output. 

The counter board 

Construct the counter board (See 
fig. 6A, B, C) next; you'll use it to adjust 
the oscillator coils to the correct fre¬ 
quency. 

The counter is designed as a mul¬ 
tiplexing device — so the display must 
be designed for multiplexing, or for dis¬ 
crete displays having their common seg¬ 
ments tied together. I used a multiplex¬ 
ing type and was able to cut the line to 
the unwanted decimals, leaving just one 
for the 100-Hz range. Unless you are 
familiar with this type of display, I 
recommend using discrete ones. I used 


ribbon cable, with its multicolored 
wires, to aid in wiring the segments. 

The counter programming as wired is 
for 5 MHz, but it can be programmed for 
other frequencies. 5 The counter clock 
uses a 3.2678-MHz crystal. Figure 6D 
shows a means for shifting its frequency 
slightly is provided for additional calibra¬ 
tion accuracy. 

The counter board also contains the 
5-MHz BFO circuit for the product 
detector. It too has a means to shift its 
frequency a bit to calibrate it with 
WWV. 

To check the counter board, do not 
insert any 1C until you have checked the 
voltages present on the various 1C 
sockets. Plug the board into socket J3. 
Be sure that the voltage is 5 volts to pre- 
ventany damage to thelCs — in partic¬ 
ular the counter, which costs about $10. 
Remember to turn the power off before 
inserting the ICs. 


November 1988 QS 39 
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First plug in the oscillator-counter 1C 
(4060). A simple way to see if the cir¬ 
cuit is working is to connect the out¬ 
put of the 4060 (pin 3) to pin C of the 
audio board. You should hear a buzz¬ 
ing sound. The frequency should be 
200 Hz. Next plug in the rest of the ICs. 
If the counter is working, check it by 
grounding pin P of J3. The range 
switch should be on the kHz position. 
The display should read 5000 ± one 
count if the circuit is working. If it 
comes up with some unreadable num¬ 
bers, chances are that there is a wir¬ 
ing error. On the 100-Hz range, the dis¬ 
play should go blank. 

Now you can check the 5-MHz 
BFO. Plug in the i-f and audio boards 
with a speaker connected. Once again, 
connect an antenna to the i-f board 
input (pin V). Use WWV, which 
should be receivable during the even¬ 
ing hours. During voice announce¬ 
ments adjust the capacitor on the cir¬ 
cuit to zero beat to WWV. If you can't 
do this, you may have to try another 
crystal. When the capacitor is set cor¬ 
rectly, the voice on WWV should 
sound natural. 














THE MULTIPLE RECEIVER SOLUTION 


DOWN EAST MICROWAVE 


4 Channel Signal-lo-Noise Voter 

• f .paraUWi! to 32 Channel by Just Addmq Caids 

• ContimiiHi'. Voting 

• l f I) Indicalms ol COfl and Voted Signals 

• Buillm Calihulni 

• Krmnle Voled Indicators Pinned Out 

• 4V> < 6 double Soled Gold Plaled 44 Pin Caid 

• Kemole Disable Inpols 

• MOW 

Built, tested and calibrated with manual 

$350.00 

Telephone interlace now available 
Fiji more information call or write 

DOUG HALL ELECTRONICS 

Voter Department 
815 E Hudson Street 
Columbus, Ohio 43211 
(614) 261 8871 


Jensen's new catalog leatures hard-to- 
hnd precision tools, tool kits, tool cases 
and test equipment used by tiam radio 
operators, hobbyists, scientists, en¬ 
gineers, laboratones and government 
agencies Call or write lor your tree copy 
today 

JGNSGN I 7815 s 46th Slteel 

^ I Phoem*. AZ 65044 

TOOLS INC. I 16021968 6231 




MICROWAVE ANTENNAS AND EQUIPMENT 

• loop Yogis • Power Dividers • Linear Amplifier* • Complete 
Array* • Microwave Trancverier* • GaA* FET Preamps 

• TROPO • EME - Week Slflnal • OSCAR • 902 • 1269 • 1296 

• 2304 • 2400 • 3456 MHz 

2345 LY 45*1 loop Yegl 1299 MHz 20061 *97 

1345 LY 45el loop Yegl 2304 MID 20d6l $84 

3333 LY 33*1 loop Yegl 902 MM/ IB.SdBI *97 

Above *nieon*n auemblod and losted Krti «v*4*ble 
Aod *6 UPS S/M. * 11 West o» the Mimiuupp. 

MICROWAVE LINEAR AMPLIFIERS SSB. 

ATV, REPEATER. OSCAR 

2319PA 1 w In I6wout 1240-l300MMz 13.8V *255 
2335 PA I Ow In 35w out 1240-1300 MHz 13.8V *305 
3318 PA 1w In 20w out 900 930 MHz 13.9V *255 

3335 PA lOw in 40w out 900-930 MHz 13.9V *305 

23LMA preamp 0.7dB N.F 1299MHz *90 

33LNA preamp 0 9dB N.F 902 MHz * 80 


Add *5 BMpptfi* U**J«a 


, DOWN EAST MICROW9VE 
Bill Olson. W3HQT 

Box 2310. RR 1. Troy. ME 04907 
(207) 940 3741 
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l-F board foil-side connections. 


Rear view of receiver 


Mixer board 


The mixer board in figs. 7A-C is 
next because it has the adjustment 
pots for setting the oscillator frequen¬ 
cies. They could have been placed on 
the oscillator board, but my original 
design had the oscillator on the plug¬ 
in board. The stability of the oscillator 
was very poor, so I put it on a separate 
board attached directly to the chassis. 
I didn't have room for the pots, so they 
remained on the plug-in board. The 9- 
volt supply is also located on the mixer 
board. The mixer coil is wound on a 
T50-6 toroid with 80 turns of no. 30 
AWG and ten turns on the primary. 
The number of turns on the secondary 
will be adjusted later to give about 10 
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The ’850 Found a New Friend” 


The Industry standard RC-850 Repeater Controller can 
now talk with your computer. 


And there'* so much for them to say! 

The '850 computer Interface Improves the 
management of your voice repeater system. 
Il allows you to command and program 
Interactively from your terminal or 
personal computer using a MODEM or 
packet TNC. Even preview and edit 
repeater messages by typing words from 
the controller's vocabulary directly into 
message slots. 

Retrieve and catalog data relating to your 
site measurements, equipment status, and 
repeater and command activity. Download 


and print out the Information programmed 
into your controller. And view your system 
"front panel" on your computer screen. 

You’ll find the RC-850 controller on the 
leading voice repealers around the world. 
ACC pioneered remote programming of 
repeaters - and continues to pioneer with 
remote computer access. While the resl 
of the world Just talks about catching up. 
ACC continues to lead the way In advanced 
repeater technology. 

Now. with Its computer Interface, the '850 
can be best friends with your computer. 


CICC 


advanced 
computer 
controls, inc. 


2356 Walsh Avenue. Santa Clara. CA 95051 (408) 727-3330 


ATV CONVERTERS • HF LINEAR AMPLIFIERS 


Hr AMPLIFIER* Bff MOTOROLA BULLETIN* f IRROACUOi PLV1CL5 

Complete Psit* t * at !<* AmpMsert Devoted •« VKJ00 J0/4B Rf Choke 
tit* MOTOROLA tli.Mel.ru S4> SW fcS J8 »•»«<«• Bee-5 

ANtSfl ioow itto/o hid now iuh 

AN767I40W 19I7S FfU/AVOOW 1119 70 HEAT SINK MATLIUAl 

AN779 MW I4IF9 EBI04 WOW I4U1S 


AMATtUB ULEVISJON CONVERTER* 

ATV) 4JO-4SO I 44 0SK.1 

ATV) 4)0 4S0 If. »AS mi I 49 IS K.r 

ATV4 90) 0)4 (GeAS Ml, I S9 OS K.i 


NlWIt MO .WATT 10 lWMHxAmjiM* 

POWER SPUTTER* COMBINER* 
D-MMHii 

600 Wett ) Post IS) 1 ) 

1)00 Walt 4-Post 149 9 

1MW 47f-4*f MHi PUSH- PULL 111 LAP 
AMPLIFIER - iM-fM-ATY 

KLBfcr - PK (Ktl| *1)9 9 

Htner pch |PC Bwdi I If 0 

HEB67 I (Manuel| 1 4 0 

ten deleted mlortnelmn esid pi" *4. i ell os enls 

nail lie* raising 


HEAT SINK MATERIAL 

Model 99 Heat V**(4 Set).I 4) 

CMS-4 Cupp.. Spread* |6»4s 1/4) 

Add I) 00 edditiostet tK.pp.ng 

At e*»e imk Hatf-tr-ftnfMfia 

CHIP CAPACITORS 
Mt 1 AlCi AD MICA CAPACITORS 
HI POWER tRANSlSTORS 
MHI 1410 
MRHSIG 

MINI CIRCUIT MIXIRS 
SHI t 
SB! IX 

ARCO tUiMWi H CAPACITORS 
Add I ) 00 lot shipping and hindkng 


Communication 
Concepts Inc. 


171 Itiown Sisee! • DaylMi.Ohso 4S407 * (Sll) 770 0677 


EVERY ISSUE of 

HAM RADIO 

now available on microfiche! 

The entire run of Ham Radio Magazine 
(March, 1968 thru last year) is ready 
to ship to you in one. easy to use 
formal 

Our 24x microfiche is easy to read and 
very compact. We otter a hand held 
reader for $75, and a desk model for 
$200 Libraries have these readers. 

As a bonus, you will receive Ham 
Radio Horizons (3/77 thru 12/80) free 

Everything is included, front cover to 
back - ads too! 

Annual updates will be offered for $10. 

Send $185 payment (visa/mc 
accepted) to: 

*3uckmaster 

BUCKMASTER PUBLISHING 
Route 3, Box 56 
Mineral. Virginia 23117 
703/694-5777 visa/mc 600/282-5628 
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Six Function DTMF Controller 


Wo Titon 


Awto Kai: 4X-4 


Auto-Kall 

AK-4 


i Outputs 2 or 3 latched t ot 2 momentary t limed and I 
manually reset group call latched lor remote alarm 
I Oitlertnt codes tor turning outputs onrofl NOT toggle oo/oR 'ike 
most others' e Wrong number reset 
i 4 digit acess code can use * up • down 
i Multiple group-call response • On board t -amp relay 


»K 4K 

ri (tMard/kit)... $69 95 

f] A* 4W 

iwu«i. rested board) .. $89 95 


MoTron 

Electronics AK 4C (Complete m metal enelo 
695 W 21st Ave w* * ,,h ,^/olJ, i achi ,n 

Fiinpno OR 97405 vm*** * $139.95 

CUyetltl. Un VI UU PiusS3 00sn.pp.nq & hand.ng 

Call Toll Freel -800-338-9058 or (503) 687 2118 
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NEW” SUPER LINEAR ANTENNA SYSTEM 


NEW! SWR Power Minimeters 



MODEL 

FREQUENCY 

GAIN 

POWER 

LENGTH 

USE 

PRICE 

CA-2x4z 

146 MHZ 

446 MHZ 

8.2dB 

11.5dB 

200 W 


Base 

$192.85 

CA-1243E 

446 MHZ 

1 2GHZ 

8.5dB 

lO.ldB 

100W 

4'8" 

Base 

$ 65.95 

CA-901 

146/446/1.26GHZ 

3/6/8.4dB 

150 W 

3'5" 

Base 

$ 91.55 

CFC-771 

900-930MHZ 

7.14dB 

50 W 

4'5” 

Base 

S 97.40 

CA-1221S 

1260/1300 

15.5dB 

100W 

7’8” 

Base 

$151.90 

CA-2422S 

2400/2450 

15.3dB 

100 W 

4’8” 

Base 

$173.55 


CM 

200 — 

144- 150 MHZ 

$ 

62.50 

CM 

300 — 

200 - 230 MHZ 

S 

62.50 

CM 

400 — 

420 - 460 MHZ 

s 

62.50 

CM 

900 — 

900 - 930 MHZ 

$ 

93.50 

CM 

1200 — 

1200- 1300 MHZ 

$ 

93.50 


DUAL & TRI BAND MOBILE ANTENNA S DUPLEXERS - TRI F>LEXERS 
Dealer inquiries welcomes. 


(714) 630-4541 

1275 N. Grove St.. Anaheim, CA 92806 


Specifications and prices subiect to 
change without notice or obligation. 
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CALLBOOKS 



THE QSL BOOK! 


Continuing a 68 year tradition, wc bring 
you three new Callbooks tor 1989, bigger 
and better than ever! 

The North American Callbook lists the calls, 
names, and address Information for 495,000 
licensed radio amateurs in all countries of 
North America, from Canada to Panama 
including Greenland, Oermuda. and the 
Caribbean islands plus Hawaii and the 
U.S. possessions. 

The International Callbook lists 500,000 
licensed radio amateurs in countries outside 
North America, its coverage includes South 
America, Europe, Africa, Asia, and the 
Pacific area (exclusive of Hawaii and the 
U.S. Possessions). 

The 1989 Callbook Supplement Isa new idea 
in Callbook updates, listing the activity in 
both the North American and international 
Callbooks. Published June 1, 1989, this com¬ 
bined Supplement will include thousands of 
new licenses, address changes, and call sign 
changes for the preceding 6 months. 

Every active amateur needs the Callbook! 
The 1989 Callbooks will be published 
December 1, 1988. Order early to avoid 
disappointment (last year's Callbooks sold 
out). See your dealer now or order directly 
from the publisher 


□ North American Callbook 
Incl. shipping within USA 
incl. shippinq to foreign countries 

u International Callbook 
incl. shipping within USA 
incl. shipping to foreign countries 


$32.00 

38.00 


□ Callbook Supplement, published June 1st 
Incl. shipping within USA $13.00 

incl. shipping to foreign countries 14.00 

SPECIAL OFFER 

n Both N.A. A International Callbooks 
incl. shipping within U5A $58.00 

incl. shipping to foreign countries 68.00 


Illinois residents please add 6‘/*% tax. 
All payments must be in U.S. funds. 


RA0I0 AMATEUR I I 

callbook inc 

Dept. F 

925 Sherwood Dr., Box 247 
Lake Bluff, IL 60044, USA 



Counter board parts placement guide. 


percent of the value of the 360-pF vari¬ 
able for peaking the 40-meter band. 
Experiment to find the 160-meter 
switched-in capacitor. I used a 550-pF 
capacitor, but a lot depends on other 
circuit capacitances. You'll have to 
retune the mixer capacitor as you go 
across the 160 and 80/75 bands, but 
this greatly simplifies the circuitry. 

When the board is completed, 
check it out by plugging it in J1. The 
rest of the boards should also be in. 
Short out the WWV trap by closing 
the switch across the trap coil. Con¬ 
nect an antenna to the input jack. With 
power on, you should hear WWV with 
the mixer-tuning capacitance set about 
40 percent. (Of course this should be 
done during nighttime conditions 
when WWV comes in best.) The 
receiver may oscillate at this point 
because there are three stages tuned 
to the same frequency. Just detune 
the mixer capacitance a small amount. 
Some of this oscillation will be reduced 


when a shield is placed between J1 
and J2. A shield will also be placed 
between J2 and J3. Please note that 
there is a capacitor between pin 1 and 
chassis ground on both J1 and J2. I 
found these caps helped reduce the 
multiplexing noise from the counter 
board. 

You can also check the effectiveness 
of the trap at this time. Open the trap 
switch and tune the capacitance across 
the coil for minimum signal. If you have 
successfully completed this board, the 
next board is the last — you're almost 
there! 

Oscillator board 

The board (see fig. 8A, B.Clconsists 
of a conventional Colpitts oscillator and 
buffer with the three oscillator coils for 
160, 80/75, and 40 meters tuned by a 
varicap and a ten-turn pot. The upper 
end of each band is adjusted by trim¬ 
mers located on the mixer board. The 
lower end is done by adjusting the num- 


Tel: (312) 234-6600 
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Counter board foil-side connections. 

ber of turns on the coils. It sounds like 
a tedious task, but you can perform it 
rapidly if you use a counter. 

The board used for the oscillator is a 
Radio Shack (no. 276-148). It's 
mounted to the bottom plate with four 
stand-offs. The same type of construc¬ 
tion is used as on the plug-in boards. 
Because of the limited space, the 
toroids are mounted vertically. I used 
polystyrene capacitors for temperature 
stability but they may be hard to find. 
Use, in place, any capacitor that has a 
low temperature coefficient. 

When the board is wired and 
checked, mount it to the bottom plate 
and connect the band switch and ten- 
turn pot. Set the band switch to 160 
meters. With all boards in and the power 
on, the counter should indicate a fre¬ 
quency somewhere between 1.5 and 
2.5 MHz. Turn the tuning dial; the fre¬ 
quency should change. Turn the dial to 
give the highest reading. Adjust the trim 
resistor on the mixer board designated 


160 M trim. Adjust it in a direction 
towards 2.0 MHz. Turn the dial to the 
other end and add or remove turns until 
the counter approaches 1.8 MHz. 
Repeat the process until adjustments 
give 1.795 and 2.005 MHz. Final adjust¬ 
ments can be made by spreading the 
turns. Repeat the same process for 80 
and 40. The 75-meter band has two 
adjustments. Set the upper to 4.005 and 
the lower at 3.790 MHz. I have set the 
80-meter band to cover 3.600 to 3.805. 

Final adjustments 

With the oscillator working, it's time 
to connect the receiver to an antenna. 
During the day, the best band to try is40 
meters. Set the band switch to40M. Be 
sure the mixer capacitor for 160 is out of 
the circuit. Adjust the mixer capacitor to 
about 10 percent of full scale. You 
should hear an increase in background 
noise. Signals should be audible, and 
the display should indicate the right fre¬ 
quency. 


New Scanner I 
byAOR 



AR900 

Total Price. Freight Prepaid 
(Express Shipping Optional) 

*299 00 


a 

H • Includes antenna, 

% / rechargeable battery, 

Y charger / adaptor & belt 

dip. Full range of optional 
accessories available 

• Covers 27-54 MHz, 108 174 MHz, 
406-512 MHz. and 800-950 MHz. 

• 5 Scan Banks and 5 Search Banks 

i • 25 Day Satisfaction Guarantee, 
} Full Refund;/not Satisfied. 

| • No Frequencies cut out. 

* Size: 2" x 5W x 1 W wt: 12 oz. 


= ^ 17 6 
COMMUNICATIONS 
10707 E. 106th St. Indpls., IN 46256 

S Toll Free 800-445-7717 

Visa and MasterCard (ita**«**jl 
(COD slightly higher) 

In Indiana 317-849-2570 Collect FAX (317) 849-8794 


YY 
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SAVE 

TIME 

and 

MONEY 

with 

THE 

HAZER 


Bring things down for 
safety and convenience. 

Never climb your tower again with this elevator system An¬ 
tennas and rotator mount on HAZER, complete system trams 
tower in vertical upright position. Safety lock system op¬ 
erates while raising or lowering. Never can fall 
Complete kit includes winch, 100 ft of cable, hardware and 
Instructions. For Rohn 20 and 25 G Towers 
Hazer 2-Heavy duty alum. 12 sq. ft load $311.95 ppd. 

Hazer 3-Standard alum. 8 sq. ft. load $223.95 ppd. 

Hazer 4-Heavy galv steel 16 sq. ft. load $291.95 ppd. 

NEW for ROHN 45 and 55 Towers 

Hazer8-Heavy duty galv steel 16 sq ft. (oad CALI 

Ball Thrust Bearing TB-25 for any of above Call for price 

Sand for free details of aluminum towers specifically 
engineered tor uee with the Hezer. Two sizes; M-18(13" wide) 
end M-18 (18" wide). All bolted construction, no wsIds. Easy to 
Install hinge bate, walk up erection. Complete tower UPS or 
elr freight shippabie. Pre-aasembied or ktt form. 

Satisfaction guaranteed. Cell today and charge to Visa, 
MasterCard or mall check or money order. 
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FIGURE 6 
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Counter board schematic. 

Editor's Note: As the November issue was going to press, Jim found out that Radio Shack has discontinued pc board no. 276 152. He 
has redesigned the printed circuit assemblies to fit Radio Shack's board no. 276-154. Jim will be happy to send copies of the new drawings 
to anyone who sends him one dollar in stamps to cover the cost of printing and postage. 



R-7000 Widespan Panadaptor 


Ponadaptor especially designed 
for the R-7000 receiver. For use 
with a standard scope. Variable 
span width from 1 to 10 Mhz. 
Uncover unknown elusive signals. 
Complete with all cobles. 8 90 day 
warranty. $349.95 Shipped. Pa. 
res. add 6%. 

GTI Electronics 

RD 1 BOX 272 
Lehighton, Pa. 18235 
717-386-4032 
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Microwave 

UHF 

1.2 Ghz. 

900 Mhz. 

power amplifiers 
brick modules 

FM power amplifiers 

Linear power amplifiers 

1 2 Ghz 

Class "C" brick modules 

preamplifier 

Linear brick modules 

VHF 

400 Mhz 

Linear power amplifiers 

220 Mhz 

Linear brick modules 

Pre-amps. 

900 Mhz Preamps. 

144 Mhz. 
Pre-amps 

440 Mhz. Preamps. 
Transistors 

Nec. 2SK-571 

Mrf- 1402 Mgf-1200 

C2558 

1302 1100 

Nec. 41137 

966 

900 Mhi. 

FM TRANSMITTERS 


ANTENNA SWITCH BOXES 
FM TRANSCEIVERS 

Tel. 1-716 692-5451 210 Utica St. 

W2WHK Tonawanda, NV 14150 





Your 
Passport 
To a world 
Of new ideas 
And exceptional 
HF wire antennas 
Rugged new baluns 
Full range ol HF, UHf 
'mobile antennas, ducks wire 
coax parts, bne. accessories 
SELWHAT WE RE DOING NOW’ 
Contact J.m, W4THU 
tree discount catalog 
Send $1 lor catalog by 1st Class mail 
Bo* 6159. Portsmouth VA 23703 
{[>4* mquw*» wetcom<> 


804.484*0140 


CAROLINA WINDOW 

SEE THE REVIEW IN JUNE M WORLD RA0I0 MAGAZINE 
EnthtitinMc nun uy N’t tht Mil win anttnnn Oulpnr 
form win inunnai previously uud Knock your locki ofl 
purtomuncc on N il. A S70 Man? 

H you hoot on*, you’ll wmt on*. 

Made with prim Oy TM RADIO WORKS In VAAISA 
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NEW BOOKS 

ARRL ANTENNA BOOK 

by Jerry Hal. K1TD. NEW 15th Edition 

The all new 15th edition ol this antenna classic represents over 
two years ol hard work by editor K1TD It's doubled in sire loo 
■Irom over 300 to over 700 pages big 1 950 ligures and charts 
covet |ust about every subiecl imaginable Some ol (he highlights 
are Chapters on Loop antennas, multi-band antennas low Ire 
quency antennas, portable antennas, VHF and UHF systems 
coupling the antenna to the transmitter and the antenna, plus p-t- 
e-n-t-y more Like the 1988 HANDBOOK and new OPERATING 
MANUAL, the new ANTENNA BOOK is going lo be a smash hit 
Order yours today 15lh edition 900 + pages 1988 
AR-AM Sotlbound 117 95 

NOVICE ANTENNA NOTEBOOK 

by Doug DeMew W1FB 

Novices have long wondered whal is the best all around antenna 
tor them lo install Up until now. this was a ditlicull question to 
answer Aimed at the newly licensed Ham DeMaw writes lor the 
non-engineer in clear concise language with emphasis on easy-to- 
build antennas Readers will learn how antennas opetale and 
what governs performance Also great reading lor all levels ol 
Amateur interest 1st Edition ©1988 

AR-NAN Sottbound $7 95 

THE 1989 ARRL HANDBOOK 

FOR THE RADIO AMATEUR (Avail, late Oct. 1988) 

Revised and updated with the latest in Amateur technology now 
is the lime lo order your very own copy ol the world famous ARRL 
HANDBOOK In addition to being the definitive reference volume 
tor your Ham shack, there are plenty ot proiects lor every interest 
in Amateur Radio — Irom antennas lor every application lo the 
latest state-of-the-art proiects — you'll lind it all in the 1989 
HANDBOOK Order now and we will ship as soon as the books 
arrive Irom the printer Ihey make perfect gills lor the holiday 
season tor your hard to-buy lor Ham friends ot for yourself Over 
1100 pages M988 

AR-HB89 Hardbound $20.95 

NBRJ's ELECTRONIC SECOND OP 
for MS-DOS computers 
by Jim Rafferty N6RJ 

The world lamous SECOND OP is now available in a state-ol the 
an computerized data base This program written lor MS-DOS 
computers, is a must tor OX'ers, contested and all Amateurs in¬ 
terested in reliable OX communication Data can be displayed 
either m columnar formal or in lull screen displays Unknown 
callsigns can be entered and compared to the ITU callsign alloca¬ 
tion tor easy identification There's plenty more loo such as 
postal rates beam headings and OSL bureaus to name iusi a tew 
Great program to have m your shack Order your s today 
v 1988 MS-DOS computers 5% and 3 '/j versions available 
Please specify on your order 

□CB-RJ (MS-DOS Computers) $59 95 


1989 AMATEUR CALLBOOKS 

(Available late November 1988) 

NORTH AMERICAN EDITION 

Fully updated and edited to include all the latest FCC and foreign 
government callsigns and addresses tor Hams in North America 
Includes plenty ot handy operating aids such as lime charts OSL 
bureau addresses, census mlormalion and much more Calls 
Irom Northern Canada lo tropical Panama Now is the time to buy 
a new Callbook when you ll get the most use out ot your invest¬ 
ment 1 1 1988 

□CB-US89 Sottbound $25 95 

INTERNATIONAL EDITION 

QSL s are a very important part ot our hobby All sorts ol 
awards, including the coveted DXCC. require confirmation ol con 
tact before the award can be issued Ot special interest ad¬ 
dresses are being added daily tor Hams in the USSR and other 
countries While in no means complete it's a start and will be ol 
tremendous help in getting OSLs Handy operating aids round 
Out this super book value r 1988 

L1C8-FB9 Sottbound $28 95 

BUY 'EM BOTH SPECIAL 
Reg $54 90 Only $49 95 
SAVE $4.95 


Please enclose $3.50 shipping & 
handling. 





GREENVILLE, N.H. 03048 

DATATEL 8© 


(800) 341-1522 

(ORDERS ONLY) 

































































































GREAT 

HF PACKET DESERVES A C-COD MODEM 





ST-7000 HF PACKET MODEM 


LM| wuMiwwunowco* 


, €) . : 

v -*« ♦ —' 




WRITE OR, BETTER YET, CALL TODAY TO ORDER YOUR HAL ST-7000 


The verdict is in and the opinion of HF Packet operators 
is clear... the HAL ST-7000 is a winner! 

Other features of the ST-7000 include: 


The HF Packet communications world is 
not forgiving. Selective fading, noise, and 
interference coupled with poor tuning 
indicators and simplistic phone line 
modems contribute to the poor performance 
of packet controllers on HF. 

The ST-7000 makes HF Packet Work 

The ST-7000 is designed specifically to greatly 
improve the 300 baud HF Packet performance 
of all packet and multi-mode controllers. 
Techniques developed for our government and 
military ST-8000 (MD-1232/G) HF modem are 
applied to the special problems of HF Packet 
radio. It's simple ... just connect the ST-7000 to 
your existing packet or multi-mode controller... 
and you're ready to send data, not repeats. 

The "standard" 200 Hz shift mode of the 
ST-7000 has a 6-pole input bandpass filler, an 
optimized detector circuit, plus a 40 db AGC 
system. These design features make 200 Hz HF 
Packet work! 

The ST-7000 also includes a 600 HZ shift mode 
for even better performance than is offered by 
the 200 HZ "standard" shift mode. 


• A new tuning indicator design assures quick 
and accurate tuning of HF Packet signals 

• CD (carrier detect) and threshold level circuits 
designed specifically for 300 baud HF Packet 

• A sine-wave synthesized transmit tone 
generator assures minimum phase distortion 
and splatter 

• Easily interfaces with all packet and multi- 
mode controllers via RS-232C, TTL, or 
TNC VHF audio tones 


Best of all, the ST-7000 is manufactured 
and tested entirely in the United States by 
HAL Communications, a company you've 
known and trusted for years. 

The ST-7000 is available directly from the 
factory at a price of $299.00, which includes 
a 12VDC, 0.25A power supply. 



HAL COMMUNICATIONS CORP. 

P.O. BOX 365 1201 W. KENYON ROAD 
URBANA, ILLINOIS 61801-0365 
PHONE: (217) 367-7373 
FAX: (217) 367-1701 
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FIGURE 6 



Detail for slightly changing the counter to 
4 MHz and 6 MHz. 


Before making any further adjust¬ 
ments to the receiver, add the shields 
between J1 and J2, and J2 and J3. The 
shield on the side of the oscillator should 
also be in place. This shield prevents the 
oscillator frequency from shifting when 


FIGURE 7 



QRZ CONTEST! 

VHF Contest Software 
for PC Compatibles 
$39.95 postage paid 

— Covers all VHF and UHF contests 

— Includes the 70 MHz European band 

— Menu driven and user friendly 

— Color and options user configured 

— Grids worked display on-line! 

— Full dupe checking 

— Complete log editor included 

— Handles 4000 contacts with 512K 

— Demo-version available $5.00 

+ HF Version to be available soon! 

ATFAB Computers and Electronics 

P.O. Box 4766 
Maineville, OH 45039 
(513)683-2042 


ATfab 


I 

) 


as 


eg Accepted 
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NEMAL ELECTRONICS 



♦Compiete Cable Assembly facilities MIL-STD-45208 

♦Commercial Accounts welcome- Quantity pricing * Same day shipping most orders 
♦Factory authorized distributor for Alpha, Amphenol, Belden, Kings, Times Fiber 


Call NEMAL for computer cable, CATV cable, Flat cable, semi-rigid cable, telephone cable, 
crimping tools, D-sub connectors, heat shrink, cable ties, high voltage connectors. 


HARDLINE 50 OHM 

OCA 12 1/T Aluminum Black Jacket _89/?/ 

FLC12 1/2' ClMm con. copper Mr /At . 1.69/ft 

FLC76 7/BT Csbhwere car.copper Mr /At _ 3.92/ft 

NM12CC N conn 1/T con copper m/f . 25.00 

NM7BCC N conn 7/V con coppor m/1 . 54.00 

COAXIAL CABLES (Per ft) 

1180 BELDEN 9013 wry tow lota .52 

1102 RGB/ll 85% shield tow loss foam 11ga .36 

1110 RQ8X 05% shield (mini 8) . 17 

1130 RG213/U 89% shield mil spec NCV /At.39 

1140 RG214/U dbl silver shld mil spec . 1.85 

1705 RG142B/U dbl silver shld, tellon Ins . 1. 50 

1310 RG217/U 90 ohm 5000 wad dbl shld .98 

1450 RG174/U 50 ohm .1O0T od mil Spec . 14 

ROTOR CABLE-8 CONDUCTOR 

BC1822 2-18ga and 6-22ga . .21 

6C1620 2-IQga and 6-20ga . 39 


CONNECTORS-MADE IN USA 

NE720 Type N plug hr Belden 9013 . $395 

NE723 Type N Jack hr Belden 9013 . 495 

PL259 standard UHF plug hr RG6,213 . 65 

PL269AM Amphenol PL2S0 . 60 

PL259TS PL259 teflon Ins/sihrer plated . 1.59 

PL25QAM Amphenol female-female (Panel) . 1.65 

UG175/XJG176 reducer tor TOM/58 (specify). . 22 

UG21DS N plug hr 7106,213,214 Silver . 335 

UG83B N jack to PL259 adapter, tellon . 6.50 

UQ146A SO230 to N plug adapter, teflon . 350 

UG255 SO230 to BNC plug adapter, Amphenol L. 3 20 

S0236AM UHF chassis mt raceptacfe^mphenol . 69 

GROUND STRAP-GROUND WIRE (per n.) 

GS38 3/8T tinned copper braid . 40 

GS12 1/2" tinned copper braid .50 

GS2O0 1-1/2" heavy tinned copper braid . 2.00 

HW06 8ga Insulated stranded wire .35 

AW14 14gt stranded Antenna wire CCS . 14 


Prices do not include shipping, $3 minimum, Visa/Mastercard $30 min, COD add $3.00 

Call or write tor complete price list Nemel’s new 38 page CABLE AND CONNECTOR SELECTION GUIDE Is evsilable 
st no charge with orders of $50 or more, or at s cost of $4 with credit against nest qualifying order. 


NEMAL ELECTRONICS, INC. 12240 NE 14th Ave. N. Miami, FL 33161 
(305) 893-3924 Telex 6975377 24hr FAX (305)895-8178 
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GORDON WEST’S 

RADIO SCH 


AW"-. 

21 DRV NOVICE 

2 code topes 
112 page booh 
World mops 
frequency chorts 
Course certificote 
free mogozine coupon 
50 piece literature set! 

*70 in equipment certificates from ICOM 
KENWOOD. and VAESU $19.95 

COMPUTE NOVICC COURSE *49.95 

4 code topes. 2 theory topes. 2 text boohs 
code oscillator set. examiner test pochet. and 
*70 discount coupons 

NOVICi TEXTBOOK *4.95 

Written by Gordon West, this 112 page booh 
contains oil Novice questions and onsmers 

NOVICC CODC COURSC *39.95 

6 tape stereo code course for learning the 
code from scratch Includes certificates 

TECHNK1AN THEORY COURSC *19.95 

2 theory topes & 2 textbooks 

GENERAL THCORV COURSC *19.95 

2 theory tapes & 2 textboohs 

TCCHNtCIRN/GCNCRRl COURSC *19.95 

Combined tech & general course with 4 tapes 
and I booh. 

THC COMPLCTC GCNCRRl *49.95 

4 topes Si 2 boohs for theory plus 6 tape 
stereo code set for CW speed bulchng 
GCNCRRl CODC COURSC *39.95 

6 tope stereo code course for CW speed 
building from 5 urpm to 13 uipm 

THC COMPICTC RDVRNCCD *49.95 

4 topes & 2 boohs for theory plus 6 tape 
stereo general or extra doss code course 
i Specify mhich CW topes you uiont) 

RDVRNCCD THCORV CLRSS *19.95 

4 tope stereo theory course plus fully illus¬ 
trated theory booh 

THC COMPICTC CXTRR *49.95 

4 topes Si 2 boohs for theory plus 6 tope 
stereo code set for CW speed building 13 
uipm to 22 urpm ♦! 

CXTRR CODC COURSC *39.95 

6 tape stereo code course for CW speed 
building from 13 uipm to 22 uipm • 

CXTRR THCORV CLASS *19.95 

4 tope stereo theory plus fully Illustrated 
theory book. 

GORDON WEST CICCTRONICS BOOK 
200 page marine electronics booh plus 
marine mobile ontenno hints *19.95 

COMMCRCIfll TCST PREP BOOK *29.95 
BRASS CODC KCV & OSCILLATOR *19.95 
PLASTIC CODC KCV & OSailflTOfl *14.95 
COPPCA GROUND FOIL 60< FOOT 


SINGl€ CODC TRPCS 

*9 95 6RCH • BUV 2. GCT 3rd ONC FRCC 


• 5 wpm Novkc Tests • 5 uipm Random Code 

• S 7 Speed 8ukJ • 7-10 Speed fluid • 10 Hump Jump 

• 10 12 Speed fluid • 12 15 Calls & Numbers 

• 1 5 Random • 1 3 Test Prep • S 15 Gene/ol Qut 

• 1 3 Cor Code *13-15 Speed fluid • 15-1 7 Speed fluid 

• 17 19 Speed fluid • 20 flondom • 20 Test Prep 

• 20 Car Code • 10 24 €rtro Quit 


Pass any upgrade & receive 125 Kenurood rebote 
• * plus o license holder & wall ccrtihcote f R€€ 1 • * 


Slow code uses 13 urpm chorcxter speed Some doy 
service Add 1300 UPS for courses or SI 00 for single 
topes 1 00% retun policy 


GORDON WEST RADIO SCHOOL 

2414 COLLEGE DR.. COSTA MESA. CA 92626 
Mon.-Fri. 10-4pm (714) 549-5000 


FIGURE 7 
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Mixer board foil-side connections. 


the unit is enclosed in a cabinet. When 
the shields are in place, make the follow¬ 
ing adjustments: 

1. Set the AGC bias voltage. 

Turn the i-f gain pot to minimum volt¬ 
age . Measure the voltage on pin 5 of the 
MCI350. The voltage should be set to 
5.0 volts using the bias adjust pot on the 
output board. 

2. Adjust the mixer coil. 

Set the receiver to the 40-meter band. 
With an antenna connected, adjust the 
turns on the mixer coil so the mixer 
capacitor peaks at about 10 percent of 
full scale. Switch to the 80-meter band 
and check the mixer capacitor setting. 
It should be about 60 percent of full 
scale. Repeat the operation for the 160- 
meter band. Clip lead a 470-pF capaci¬ 
tor across the mixer capacitor. Set the 
tuning dial to read 1.900MHz. Vary the 


mixer capacitor until a peaking in back¬ 
ground noise is heard. If the trim capac¬ 
itor is of the correct value, the mixer 
capacitor will be about mid-scale. It 
should read about 90 percent at 1.800 
MHz. 

3. Set the WWV trap. 

If you have been doing some checks 
in the evening, you have undoubtedly 
heard WWV in the background. If you 
have, either the WWV switch is in the 
shorting position or the trap needs fur¬ 
ther adjustment. Set the band switch to 
40 M and the mixer capacitor to about 
30 percent scale. Adjust the trap capac¬ 
itor to give minimum feedthrough. The 
5.000-MHz BFO setting can be 
rechecked at this time. Wait until the 
steady tone is off, then adjust the BFO 
trimmer on the counter board to zero 
beat with WWV. 
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Hi Pro Repeaters 


MAGGIORE ELECTRONIC LAB. 


Ma nufacturers of Quality C ommunication s Equipment 

Hi PRO 

VHF-UHF REPEATERS 


SUPERIOR RECEIVER AND TRANSMITTER SPECIFICALLY DESIGNED FOR REPEATER SERVICE. 

ADJUSTABLE TRANSMITTER POWER. FROM 1 TO 25 WATTS MINIMUM OUTPUT WITH EXTREMELY COOL OPERATION - 
AUTOMATIC BATTERY BACK UP SYSTEM CAPABILITY WITH BATTERY CHARGING AND REVERSE POLARITY PROTECTION 
NOW WITH A FULL COMPLIMENT OF INDICATORS AND STATUS LIGHTS —100% DUTY CYCLE—ADVANCED REPEATER SQUELCH 
NO CHOPPING, POPPING. OR ANNOYING REPEATER KEY UPS DURING LIGHTNING STORMS.— DIE CAST ALUMINUM RF 
ENCLOSURES —SMALL SIZE 5% x 19 x 13 —HIGH QUALITY LONG LIFE DESIGN 

AMATEUR DISCOUNTS AVAILABLE 


The Hi Pro Receiver «s the heart ot the H. Pro Repeater 
specifically designed to commercial specifications for 
Repealer servico and boasts high O mutt' tuned circuits 
n both the rf and oscillator stages lo insure low desense 
mtermod and spurious along with choice of varying de 
grees of if selectivity Superior squelch action a necessity 
for Repeater service extreme sensitivity frequency and 
thermal stability This receiver not only can be used as 
initial receiver but also to replace that troublesome 
receiver in your present repeater Easily adapts lo any 
system The small size allows for easy mounting even 
where space is at a premium The excellent tront end 
reaction with wide dyamic range guarantees excellent 
desense mtermod and spurious response rejection 
Advanced squelch circuitry to produce min squelch 
chopping even with weak signals o! high deviation such 
as weak mobile 01 »apid lading signals and also high 
electncal noise rejection such as electrical storms 
ignition pulses etc 


ASK ABOUT OUR COMPUTER CONTROL 
SYSTEM. AND MICROCONTROL AUTO 
PATCH, AND REPEATER KITS. 


Hi Pro Receivers 


FEATURES: 

• High sensitivity 

• Superior rejection 

• Double sided mil spec G 10 fibergias?. boards 

• Extremely stable operation 

• Excellent adiacent channel rejection 

• Squelch circuit designed for critical repeater use 

• Small si/e 

• Choice of passbarids 

• Wide selection ot 'requency ranges 

• Separate open collector COR output 

• Separate lone control squelch input 

• Separate lone control oulpul 

• Discriminator meter ouput 

• Signal level mete* Output 

• Multi channel capability Up to 6 channels 

• Multiple Voltage Regulation 

• Available with prer ision grade high stability crystal 

• Selectable COS n»qh or low output 

• l year warranty 


SPECIFICATIONS: 

Sensitivity 

1? dfl Smad (E tA Method) 0 2b uv 
20 db quieting method 030 t uv 

Selectivity 

EtA two signal method 
Standard • lb kHz 00 dB 
• 30 kHz 130 dB 
Optional Narrow • lb kHz 100 dB 
30 kHz t30 dB 
Spurious Response 0b dR 
Intermodulation 70 dB 
Modulation Acceptance Standard 60 kHz 
Narrow • 50 KHz 

Squelch Sensitivity 0 10 to 0 20 uv 
Frequency Response ? to 3 <1B o< 6 dB'Octave 
de emphasis Irom 300 3000 Hz 1000 Hz reference 
Audio Output (10 0 ohm speakei) 2 0 watts max 
5°o distortion at 1 5 watts max 
Rt input impedance 60 ohms 
Frequency Range 

VHF 130 ISO MHz t*i4 17b MHz ?20 250 MHz 
U H F 406 450 MHz 450 490 MHz 
Operating Voltage • it to 14 5 VDC 
• 13 8 VDC nominal 
Current 90 mA nominal squeicheo 
Size l . W . 6 . I * i H 
Duly Cycle 100’ at 60 ( 

Operating Temp Range 30 C to 60 C 
Meets or Exceeds All Putih snort Specific Alton* 


Maggiore Electronic Laboratory ^ 169 

600 WESTTOWN RD., WEST CHESTER. PA 19382 

PHONE: 215-436-6051 TELEX: 499 0741 MELCO FAX: 215-436 6268 


WRITE OR CALL FOR OUR COMPLETE CATALOG 
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Mixer board schematic. 


4. Mixer and i-f output capacitor adjust¬ 
ments. 

With the receiver set on any fre¬ 
quency where there is noise only, adjust 
each of these capacitors to give maxi¬ 
mum output. • 


5. Testing the peak-null circuit. 

Tune in a steady carrier set to an audio 
tone of about 1 kHz. Switch on the 
peaking switch, and rotate the peaking 
pot until a pronounced increase in sig¬ 
nal is present. Now rotate the null pot 


PHOTO B 



Upper left, mixer; upper right i-f; lower left, 
counter; and lower right, audio. 


until the signal is reduced in amplitude. 
If these actions are noted, these circuits 
are operating correctly. 

6. Final calibration. 

Tune the receiver to 2.000 MHz. A 
weak signal will be heard that is a sub¬ 
harmonic of 5.000 MHz. Tune the 


FIGURE 8 
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Do the Hop; up to 2400 Baud Packet! 


Faster is Better; 
Speedy 2400 
Baud 


FREE 

Kantronics’ 

FASTFILE™ 


Faster is better for files. 

2400 baud is twice as fast for files as 
formerly speedy 1200 baud, reducing 
chances for error during transmission. 
And speeding along long data strings, 
which helps keep the airwaves open. 
And you can still select 300 or 1200 
baud in seconds. 


New! 

VERY Special 
Suggested Price 


FASTFILE” is a powerful terminal 
program for PCs and compatibles that 
performs neat, fast Tile transfers. 

You’ll receive FASTFILE free, but you 
should also look at its big brother, 
PACFILE”, an exclusive Kantronics 
file transfer program for only $29.95. 


Normal suggested retail for our 
KPC-2400” unit was $329.00. The 

new breakthrough suggested retail is_^ 

just $199.00! A 40.% savings! 



Advanced 
Feature List 

The KPC-2400 is not only the fastest 
packet on four rubber feet, but has all 
these "Designed and Built in the U.S^4." 
features: 


•Watchdog timer 
•Personal Packet Mailbox™ 
•WEFAX command 
•Software-selectable 
300/1200/2400 baud rate 
•KA-NODE™ 
•TCP/IP compatibility 
•32K RAM 


Also "built in" is Kantronics’ uncom- 
parablc commitment to service. So 
there’s no belter time than now to get 
into Packet. Jump in or up with the 
Kantronics KPC-2400™! 

Mil Kantronics 

RF Data Communications Specialists 


1202 E. 23 St., Lawrence, KS, 66044 (913) 842-7745 





here is the next generation Repeater 

2 meters - 220 - 440 


MARK 4CR 




The only repeaters and controllers 
with REAL SPEECH! 


No other repeaters or controllers match 
Mark 4 in capability and features. That's 
why Mark 4 is the performance leader at 
amateur and commercial repeater sites 
around the world. Only Mark 4 gives you 
Message Master?!* real speech • voice 
readout of received signal strength, 
deviation, and frequency error • 4- 
channel receiver voting • clock time 
announcements and function control • 7- 
helical filter receiver • extensive phone 
patch functions. Unlike others, Mark 4 
even includes power supply and a 
handsome cabinet. 

Call or write for specifications on the 
repeater, controller, and receiver winners. 




Create messages just by talking. Speak any phrases or 
words in any languages or dialect and your own voice 
is stored instantly in solid-state memory. Perfect for 
emergency warnings, club news bulletins, and DX 
alerts. Create unique ID and tail messages, and the 
ultimate in a real speech user mailbox — only with a 
Mark 4. 


MICRO CONTROL SPECIALTIES 


Division of Kendacom Inc. 

23 Elm Park, Groveland, MA 01834 (508) 372-3442 



TELEX 4932256 Kendacom 


508-373-7304 


Measure Up With Coaxial Dynamics Model 

83000A RF Peak Reading Wattmeter 

Take a PEAK with Coaxial Dynamics ••NEW” Model 83000A, designed 
to measure both FWD/RFL power In CW 
and FM systems simply and quickly. 

Then with a "FLIP" of a switch, 
measure “PEAK POWER" in most 

AM, SSB or pulse systems. Our \ttjt 

Model 83000A features a complete se- Hr —— 
lection of plug-in-elements plus a 2 , 1 ' 

year warranty. This makes the I 

Model 83000A an investment worth J 
looking at. So go ahead, take a 1 

■‘PEAK”, you’ll like "WATT" you see! I fl 

Contact us for your nearest autho- I 

rized Coaxial Dynamics represents- H 

tive or distributor in our world wide j 

sales network. 

COAXIAL 

DYNAMICS, 


15210 Industrial Parkway 
Cleveland, Ohio 44135 
216-267-2233 I 

1-800-CO AXIAL J 

Telex 98-0630 

Service and Dependability... a Part of Every Product 

See us at Dayton Booths *400-40? 


NO VEX 


DM4061 Dip Meter every /uni n«v</* one 



D- 


A mutl fo i even ham »hack chrck loth, lank citcullt. 
antenna*. mw a« Kl generator internal modulation, took 
for harmunu* I S '»0 Mil/ ft plug in •rath 

only $79.95 $4 SfcH 

SWR-3P SWR/Power/Field Strength 

* Meature* output SWR. 
while un the 

* wall utln 

to • • r ,o 1)0 m,| » 

* V whip antrnna 

only $19 95 >$4 SltH 


PM330 RF Power Mcter/Dummy Load 


• II iu too MHi 

• >0 ohm* *N*f 

* S/20'130 wait range* 

* meavuie* tour lit A 
lit power output 



I only $99 95 ♦ S4 StcH 


FC5250 Counter A now \our Inins nut frequency 

JBOBHnaHoa * 10 III to ISO Mill 

/ • 7 digit* 

* 4««tlt( to fl (OUM 

I j * (rate limn I or S u\ 

■ HiHHH I ♦ hi k vmi mpun 

lee ■ w \*| * Lmllrnl for audio 

* At powrr aiLaptn I’A'il* 
include*! 

only S129.9S * $4 S&H 


Electronic Equipmcm Bank 

M<dI Mill St N|. Vienna, va :;iro 

_(|«1 IW.W few W—AM.fr—1 PCI 
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We go to 
great lengths 


. .with our design and engineering. Ihc HR 2510 isa lull featured IOmeter mohile transceiver 
Viu get all ol 10 meters Irom 2K 0000 to I'-i t><-W Ml Iz You also get a lull complement ol operating 
modes it W sSB AM I M >. and enough power to do the |ob, with 25W PIT lor t W and SSb modes, 
and 10\Y lor AM and IM A huilt-m Digital Yi O mined with a knob nor htifinns) with steps ol lOKilz. 

I KHz, and UK' I Iz. and Digital Display o| your selected tninsmit I requeue) makes it easy to use 
... to make operation easy. We haven't neglected the receiver either \\ ith typical sensitivity ol 
only 25 |xY lor 10 dB sNmt \V and SSB mi Kies the I IK 2510 has the extreme sensitivity needed lor 
operation with less than ideal mobile antenna systems. I here's also a highly ellective swttchable Noise 
blanker tor the ultimate in mobile ignition noise suppression You also get receive scanning, isi an lilty 10 
Kl Iz channels), and RH (Receiver Incremenial Inning) to precisely zero beat on your receive 

.., with lots of standard features. Ol course, an easy to read multifunction L( D display with 
selectable dim or bright backlighting, multifunction metering on the I AD with s Rl Modtilatu*n. SWR 
(. al and SWR lunctunis. Rl t unit control,frequency l ock, and i hattncl Up Down switches on the PI I 



HR2510 


microphone are all standard features 

to make the President ^ 
HR 2510 the best 10 ‘ 

Mi Ii I 

I els el oil lilt 111.II !-' I HH 

today. 


President is a leading manufacturer 
ol transceivers, and we've put 
that know how to work in the 
IIR 2510 to bring you the finest 
10 meter mobile in us class 


unllllll Su c8 L '-'“ 


(••i iittur mliiiin.ifit'11 i*n tin I’fi'tilt til I IK 1 Mi* wjid in 
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313-469-4656 

28360 South River Rd. 
Mt. Clemens, Ml 48045 


Michigan t Radio 

SALES & SERVICE 


WE NOW 
HAVE 


'ALL PRICES SUBJECT TO CHANGE 


POCKET 

HANDHELDS 


TUE WEDS 
THU FRI 
SAT 

161 


10-6 

10-9 

10-4 


TOWERS 


JVILIIU byALUMA 

HIGHEST QUALITY 
ALUMINUM 


whft performance A pnce itfaMy count 


• TELESCOPING icrank up. 

• GUYED i stack UP) 

• TILT OVER MODELS 
Easy to install- Low Prices. 

Crank-ups to 100 leel. 

EXCELLENT FOR 
k AMATEUR COMMUNICATIONS 

Over 36 types aluminum 
1 lowers made—specials 

designed and manulactured- 
write tor details 


Mobile Trailer Type 


CRYSTEK CORPORATION 

DIVISION Ol WHIHHAU CORPORA I IQfc 


. M-. ' 1 f Inna • It Myei-. IL 1390/ 

• Ft I < ■ 

TOLL FREE 1-800-237-3061 
PH 813-936-2109/TWX 510-951-7448/FAX 813-939-4226 
TOLL FREE IN THE U S A EXCEPT FLORIDA. ALASKA. HAWAII 


ALUMA TOWER CO. 

BOX 2806HR 

VERO BEACH. FL 32961-2806 
(407) 567-3423 TELEX 80-3405 


FAX (407) 567-3432 
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Oscillator board foil-side connections. 


problems, I'll indicate what has to be 
done to correct the fault. Go to it! 
Acknowledgments 

Thanks Francisco Moreno, a photo 
enthusiast, for taking and enlarging the 
photos, and to Tom Fattaruso for acting 
as a sounding board for some of my 
ideas and coming up with helpful solu¬ 
tions. 

Note: 

The photo showing the printed circuit 
assembly of the counter board has been 
changed slightly to use a different crys¬ 
tal frequency than the original circuit. 
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Oscillator board schematic. 


receiver to zero beat. Then adjust the 
counter-oscillator trimmer so the 
counter reads 2.000 MHz. 

Conclusion 

Although this receiver is not a single 
weekend project, each board can be 
constructed in a weekend. It's a far cry 
from the first superhet I built before WW 
II using Miller coils. I've made a number 


since, but this one outperforms them all. 
In the future, I'm going to build con¬ 
verters to cover the 20,15, and a portion 
of the 10-meter band. 

If you have any problem with any of 
the boards and you've followed the 
same pin connections that I've used, I 
will gladly troubleshoot your board for 
a small fee of $5 per board (postage 
prepaid). If you've only made a small 
error, I'll make the correction. On major 
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FIGURE 1 


THE 



A 1296-MHz LOW NOISE 
AMPUHER 

By Norman J. Foot, WA9HUV, 293 East 
Madison Avenue, Elmhurst, Illinois 60126 

The noise figure of an R F amplifier can be elusive, espe¬ 
cially at VHF and above. This is true unless you are for¬ 
tunate enough to have sophisticated (and very expen¬ 
sive) test equipment at your disposal. 

Specifications 

Transistors are ordinarily specified by the manufac¬ 
turer in terms of their scattering S parameters. These are 
the electrical characteristics seen at their interfaces. 
Scattering parameters allow you to design an amplifier 
with approximately the same gain and noise figure speci¬ 
fied by the manufacturer, as long as you follow certain 
rules of analysis. Unfortunately, for most of us, follow¬ 
ing these rules by longhand can be an exceedingly ambi¬ 
tious and time-consuming task. 

Computer needed 

If you have access to a personal computer and a suita¬ 
ble program, you can accomplish designs quickly and 
with relative ease. Even so, you wouldn't expect to 
develop a design from scratch on a weekend. 

Some years ago I wrote a relatively simple computer 
program in BASIC for purposes of designing low noise 
amplifiers. With this program, using data specified by 
the manufacturer, I found that I could realize a design 
in short order. 

I've built and tested a number of amplifiers with this 
program, employing various types of transistors — 
including both bipolar and GaAsFETs. My designs 
agreed with the manufacturer's data sheets, increasing 
my confidence in the program. 





Trace side of PCB. 



See page 97 for pc board groundplane and trace layout. 

The weekender 

This article is about one of these designs. Centered 
near 1296 MHz, it employs a NEC-70083 GaAsFET. The 
70083 was introduced a number of years ago and is now 
available at reasonable cost. It uses a 0.5 micron gate and 
is hermetically sealed in a stripline package. 

To duplicate this amplifier, copy the microstrip layout 
shown in fig. 1. Notice that all traces are 50 ohms, 
printed on G-10 (glass-epoxy) double copper-clad pc 
board. No tweaking or tuning is required. 

Figure 2 shows how the amplifier is powered. A 
+ 5Vdc potential is obtained by using a 78L12 regulator 
and a series-pass transistor driving an Intersil 7660 volt¬ 
age inverter for negative gate bias. A safety circuit’ is 
included; this shuts off the drain voltage in case the bias 
circuit fails. Figure 3 is a schematic diagram of the GaAs¬ 
FET amplifier. 

A curve of gain-vs-frequency is illustrated in fig. 4. 
The gain is flat within a half dB from about 1250-1320 
MHz. (The improved pc board layout in fig. 1 maintains 
flatness over a narrower band — approximately 100 
MHz.) A word of caution; the layout of fig. 1 should not 
be scaled to another frequency because scattering 
parameters are frequency sensitive. 
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Schematic diagram of power supply/regulator. 


FIGURE 3 


C3 

Cl 100 pF 
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Schematic diagram of GaAsFET amplifier. 


FIGURE 4 



Chart showing curve of gain versus frequency. 


It should be recognized that while the manufacturer 
specifies the optimum noise figure to be about 0.7 dB at 
1296 MHz with an associated gain of 18.5 dB , 2 the actual 
noise figure will be somewhat higher and the gain lower. 
This is due to such factors as pc board dielectric loss, 
source lead inductance, or inaccuracies in microstrip 
dimensions. Measured gain for this particular amplifier 
is 17dB when Ids = 10 mA. Differences in dielectric con- 


Parts List 
Capacitors 

2 100-pF chip (Mouser—21CC610) 

2 470-pF chip (Mouser—21CC647) 

1 0.1 -pF disc 25 volts 

2 0.1-y.F disc 10 volts 

2 10-nF electrolytic 16V 

Potentiometers 

1 10k multiturn (Mouser — ME323-4290W- 10k) 

1 50k multiturn (Mouser-ME323-4290W-50k) 

Resistors 

1 10 ohm 1/4 watt 

1 1.5k 1/8 watt 

1 1.5k 1/4 watt 

1 4.7k 1/4 watt 

1 15k 1/4 watt 

1 100k 1/4 watt 

1 150k 1/4 watt 

Semiconductors 
1 1N754 Zener Diode 

1 1N74S Zener Diode 

2 2369A Transistor 


76601C 

78L12 Regulator 

NEC70083 Planar Transistor (California Eastern Labs) 


Miscellaneous 
2 SMA Connectors 
1 8-Pin DIP Socket 
1 PCB (FA R Circuits $6.25) 

Parts Sources 

California Eastern Lets, 3260 Fay Street, Santa Clara, California 95060 
Digi-Key. 701 Brooks Avenue South. P.O. Box 677, Thief River Falls, Minnesota 
56701 

FAR Circuits. 18N640 Field Court. Dundee. Illinois 60118 
Mouser Electronics, 2401 Highway287North, Mansfield, Texas 76063 
Radio kit. P. O. Box 973. Pelham, New Hampshire 03076 
Radio Shack (see your local store) 


stant between one manufacturer's board material and 
another's, or between different production runs from a 
given manufacturer, can influence performance. A value 
of e r = 4.4 was selected from a published table. 3 

Gain increases with drain current, peaking out at 19.5 
dB at about 40 mA, but the manufacturer's data calls for 
a drain current of 10 mA for minimum noise figure. 

Through-grounds are made on the pc board in fig. 1 
by passing no. 26 tinned copper busbar through the 
ground holes and soldering on both sides. In this way, 
the ground on the trace side of the board is connected 
to the ground plane with minimum inductance. This is 
particularly important where the stub on the gate side 
of the transistor is connected via a through hole to the 
ground-plane side of the board, and where the transis- 
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Ferrite bead placement on the +15 volt Vdc line. 


tor sources are similarly through-grounded (See fig. 5for 
details on RFI proofing the + 15 Vdc input line. 

Cl and C3are 100-pF chip capacitors; C2and C4are 
470-pF chips. R1 is a 1.5k 1/8-watt resistor soldered 
directly to the traces with short leads. LI is wound, using 
a 1/16" drill bit as a mandrel, with 9 turns of no. 24 
enamel copper magnet wire; the turns are spaced 
slightly. R3 is the gate bias pot; R5 sets the drain volt¬ 
age to + 3 volts. 

Adjustments 

Before soldering the GaAsFET to the pc board, adjust 
the negative bias and protective circuit. Temporarily 
connect a 270-ohm resistor from the junction of LI and 
R4 and ground to simulate transistor-drain current. Then 
adjust R6 until the drain voltage across the 270-ohm 
resistor is3.0 Vdc. When pin 5 of the 7660 is then shorted 


to ground, or if the 7660 is removed from its socket, the 
positive 3 Vdc ramps down to zero. 

Shielding 

The 1296-MHz amplifier performs noticeably better 
when the assembly is enclosed in a shielded box. Form 
brass strip 1 /4 "wide and 0.032 "thick into a 2 "x 3 "rec¬ 
tangle and solder it to the copper band around the trace 
side of the board. Now form a 0.015 "thick piece of alu¬ 
minum into a tight-fitting cover. Use a pair of 2-56 screws 
to hold the cover in place through tapped holes in the 
brass rectangle. 

A final note 

I make no particular claims for superior performance 
for the amplifier described here. It will win few contests 
for the lowest noise figure, but on-the-air tests make it 
clear that "store-bought" or homebrew converters 
come to life when you use it. You be the judge. 
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FOR IBM PC/XT/AT PS/2 & COMPATIBLES - S89.95 - 
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An Extremely useful program! Most Aries-1 Users “fire up" the program when¬ 
ever they are in the shack. Whether operating Voice. AMTOR, Packet or any other 
mode, you will enjoy having your Log available on screen simultaneously with 
your Terminal Unit and access to your other ham software just a keypress away, 
i VISA Our 10th Year ol dclnrrnnj Quality Software to the lntrn>Ption*l market - - MasterCard , 



THE LAST AMPLIFIER 
YOU 

WILL EVER NEED! 

7MHz - 1300 MHz 


ONE AMPLIFIER MANY 
APPLICATIONS: 

Receiving-Ultra high 
dynamic range-Low noise. 
T ransmitting-Driver 
or final... 1 watt 
linear output. 


Gain 
IP3 
IP2 
N.F 

IdB Comp 


15 dB ± IdB 
+ 44 dBm 
+ 73dBm 

HF-UHF 4.5dB (typ) 
+ 30 dBm 


Connectors BNC 

PRICE $199 

Add %* 00 stop USA 
CA H*s add ft** 

ADVANCED MILLIWAVE 
LABORATORIES, INC. ^ 160 

620 HAMPSHIRE RD . A3 
WESTLAKE VILLAGE. CALIFORNIA 91361 
TEL. (605) 495-7858 
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THE AMATEUR'S PROFESSIONAL. 

Larsen Kulrod* and KOIduckie* antennas 


..rjfh f arcpri n Rick Woodsome, Communications Consultant 
Will K. l^dl !• Woodsome and Associates, Boulder, Colorado 

When the directors of the Coors International Bicycle Classic needed 
a sophisticated mobile communications system, they turned to commu¬ 
nications consultant Rick Woodsome. As a communications specialist, 
Woodsome knows what it takes to make a communication system work. 

That's why he turned to Larsen Antennas. 

"You don't pull off the largest sports event in the Western Hemisphere 


commercial two way radio users, Both combine 


you want. 


your 
dealer 
lor the 
com¬ 
plete 
line of 
Larsen 
antennas 
and per¬ 
manent 
and 
tempo- 


without good communication. Ana you don't have good communication 
without tne right equipment. 

"Larsen antennas were instrumental in making last summer's 
Coors Classic an overwhelming success. They were key to our entire 
communication network. 

"Without Larsen, it would have been uphill all the way." 

Rick Woodsome 


rary mounts. You can buy with confidence, 
because they're all backed by Larsen's No 
Nonsense Warranty for a full six months. 

For a professional approach to amateur radio, 
tune in to Larsen. 


Larsen Antennas 


The Amateur's Professional 


See your favorite amateur dealer or write for a free amateur catalog 


IN USA Larsen Electronics, Inc.. 11611 N.E. 50th Avenue. PO. Box 1799, Vancouver, Washington 98668 (206) 573-2722 
IN CANADA: Canadian Larsen Electronics. Ltd. 149 West 6th Avenue. Vancouver. B.C. V5Y 1K3 (604) 872-8517 













INTRODUCES THREE NEW STATE-OF- 
THE-ART ALPHA LINEAR AMPLIFIERS 

•ALPHA 86-Continuous HF coverage, manually tuned 
‘ALPHA 87-Amateur HF band coverage, bandpass no tune up 

"ALPHA 88-Continuous HF coverage, fully automatic band selection and tuning under microprocessor control 




PIN DIODE T/R 


The ALPHA 86 is adjusted manually by the operator (like earlier 
ALPHA 76/A series amplifiers) for optimum performance at any 
frequency between 1.8 and 22 or 30 MHz*. Smooth and easy 
manual tuning is provided by a combination of custom split 
capacitor, vernier drives, bandswitched RF choke, and level- 
independent LED tuning indicator. Accurate manual tuneup is 
easier and quicker than ever before. 

The ALPHA 87 employs fixed, pretuned bandpass circuits after 
the fashion of earlier ALPHA 374 and 78 models. It covers all 
amateur HF bands permitted by FCC’ and has no manual tun¬ 
ing controls. You simply turn a knob to the desired amateur band 
and begin transmitting—with no waiting and nothing to adjust. 

ALPHA 88 combines the full frequency coverage’ amplifier cir¬ 
cuitry of the '86 with a microprocessor-based automatic con¬ 
trol system. Nominal settings for all frequency ranges are 
factory-loaded in memory; when drive is applied the 
microprocessor system samples the incoming RF, selects the 
proper frequency range, and trims tuning and loading for opti¬ 
mum performance—all within a few seconds. Tune-up is always 
precisely correct for your actual operating frequency and load 
impedance. You always have maximum efficiency and 1.5 kW 
of razor sharp RF output without ever touching a knob! 


SWITCHED 
RF CHOKE 

SILVER 
PLATED 
TANK COILS 

LOW 

FREQUENCY 
PI COIL ON 
CERAMIC 
FORM 


TORO 


DAL 


“L” COIL 


All the new ALPHA’S use a pair of Eimac 3CX800A7 triodes to provide maximum legal power in all modes 
with plenty of reserve. Tuned inputs assure easy excitation to full rated output with superb linearity and 
efficiency. 


The ALPHA 86, 87, and 88 are new, state-of-the-art HF linear 
amplifiers designed for the most demanding radio amateur. The 
three models differ only in the manner by which output tuning 
and loading is accomplished. 


TWO EIMAC 

3CX800A7 

CERAMIC- 

METAL 

TRIODES 


An advanced PIN diode system provides silent and ultra-fast (1 mS) VOX, QSK, and AMTOR T/R switching. 
These models also share instant-response LED bargraph metering of all critical parameters, full-cabinet 
forced air cooling, and ETO’s unmatched THREE YEAR factory limited warranty. 








SPECIFICATIONS, ALL MODELS 


POWER OUTPUT: 1500 watts PEP, keyed CW, or carrier (RTTY, SSTV, etc.) up to 100% duty cycle, no 
time limit. Optional auxiliary cooling fan recommended for operation of ALPHA 87 at output power exceeding 
1000 watts average for more than 30 minutes continuously. 

DRIVE POWER: 50 to 80 watts PEP or carrier for 1500 watts RF output. 

INPUT VSWR: 1.5:1 maximum within amateur bands; 2.5:1 maximum elsewhere. 

TUBE COMPLEMENT: Two EIMAC 3CX800A7 ceramic-metal, grounded grid triodes. 

POWER SELECTION: HI/LO panel switch selects nominal 1500W or 750W RF output. 



NG BLOWER-FULL CABINET COOLING 


I 

VERNIER-DRIVEN 
SPLIT TUNING 
CAPACITOR 


ALPHA 86 
TOP VIEW 




TAPE-WOUND 

HIPERSIL* 

CORE 


MODULAR 

-HIGH 

VOLTAGE 

SUPPLY 


TRANSMIT-RECEIVE SWITCHING: PIN diodes, 
1 mS max. switching time. Mechanical relay 
bypasses amplifier when in STANDBY and OFF 
modes. 

ALC: Negative going, grid-derived, adjustable 
threshold. 

COOLING: Full cabinet, ducted, rear intake/top 
exhaust. 

SWR PROTECTION: ALPHA 86 & 88-Automatic 
tripout for VSWR> 2.5:1 @ 1500W Po. 
ALPHA 87-Automatic tripout for VSWR > 15:1 
@ 1500W P. 

METERING: Separate multi-color LED bar- 
graphs for Pout, Prefl, Ig: switched LED bargraph 
for Ip, HV, and (ALPHA 86 only) manual tuning 
indicator. 

HARMONIC OUTPUT: Better than 55 dB below 
rated output on all amateur bands; better than- 
50 dB elsewhere. 

INTERMODULATION DISTORTION: Betterthan 
35 dB below rated output. 

PRIMARY POWER REQUIRED: 220-250V, 50- 
60 Hz, 20A.maximum (internal jumpers for 110- 
125V; requires 40A primary service or reduced 
power). 

SIZE & WEIGHT: ALPHA 86 & 87-17" W x 7" H 
x 15" D excluding feet; 65 lb. 
ALPHA 88-Same except 17" 
D; 70 lb. 

Shippable via UPS (Hipersil® transformer 
removed for shipping). 


*Continuous frequency coverage in the ’86 
and '88 permits MARS and other special 
uses far removed from standard amateur 
frequencies. Units delivered in USA cover 
1.8-22 MHz only, as required by FCC rules. 
Appropriately licensed amateurs may easily 
modify to restore full 1.8-30 MHz operation. 
ALPHA 88 pending FCC type acceptance. 



EHRHORN 

TECHNOLOGICAL OPERATIONS INC 

4975 North 30th Street 
Colorado Springs. CO 80919 
Telephone (719) 260-1191 

For Sales and Service call 

(719) 599-ET01 
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ACCURACY DigiMax PERFORMANCE 



10 MHz Oven Oscillator 9 * 8Vl x 3V< I PPM ACCURACY 

10 Hz to 1.2 GHz I PPM ACCURACY TCXO 


ALL MODELS HAVE I YEAR WARRANTY 
Optional factoty Installed rechargeable battery pack available 



DigiMax instruments corp. 



0*00 I $149 06 I 50 Hi 512 MHz 


0*10 tiro 9* 50MM.0OM1 


0012 $»B96 *0 Hi \2 QHZ 


10 MM2 OMi 


AC-12 AC-ADAPTER $8 95 


1 PPM 17*-35'C 
TCXO 
TIME BASE 


o.i ppm 
PROPORTIONAL 
10 MHZ OVEN 


T-1200 BNC BASE 21" ANT S8 95 


15 to 50 MV 

20 to SO MV 
to 450 MHz 

90 to 100 MV to 1 QHr 

1510 50 MV 

?K>70 MV 

IO A50 MHz 

20 to JO MV to 1 OKi 

15 to 50 MV 


FOR DEALER LOCATIONS 
OR PHONE ORDERS 
t00‘854‘1 S66 
0560 Production Avtmw 
San oteqo. CA 92121 
Calilomia Call 619-578-7171 
Tala. *697120—OATAMAX-103 

EXPORT AGENT MAGNUS 
3500 Oevon Avenue 
Chicago ll 60659 
312-679-6070 

Tele* *253503 MAGNUS CGO 


0AC12 $34 95 BACS $29 95 





VISA-MC 

AMEX-DISC 


8012 CONSER BOX 4327 ‘ 

OVERLAND PARK. KANSAS 66204 

EVERY DAYAHAMFEST 

BUY — SELL — TRADE 

ALL BRANDS NEW AND RECONDITIONED 


WE LL BUY YOUR EXTRA RIG 

STATIONS-ESTATES ETC. 

Cali 91 3/381 -5900 

FAX 913 648 3020 

SEND SS FOR CATALOG 
AND WHOLESALE LIST 


Please send all reader inquiries directly 
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NO VEX Speaker Mies 


Privacy earphone jack 
Hi-Lo volume switch 


High quality audio 
Rotatable lapel clip 


SUPER VALUE 
only $19.95 


NO VEX Handsets 


PTT handset • backlit DTMF • Private listening 
Wired for most current ICOM. Kenwood. Yaesu 
L others (on special request) 


(COM HC370II. Kenwood HCS70IK. V an* HCS70IY 
Available for many other radun ai Uightly higher pncei 


Introductory' price $79.95 


Orders: 800-368-3270 

Electronic Equipment Bank 

JI6»I Mill St Ml . Vienna. VA "IIO 
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A SOLID-STATE 

75A-4 RECEIVER 


By James M. Larson, KF7M, 2245 Ross Avenue, Idaho Falls, Idaho 83406 


Complete details 
for updating 
this classic radio 

i have done a solid-state conversion of the Collins 
75A-4 receiver. My intention was to "get the tubes 
out," yet retain or improve the original operating fea¬ 
tures and performance. I wanted a receiver that looked 
and felt like a 75A-4, but with negligible frequency drift 
and improved intermodulation distortion (IMD) and 
overload capability. I was also looking for steeper skirts 
on the i-f passband and a noise limiter that was effective 
on the "woodpecker." 

I wanted to keep all the original R F, oscillator, i-f, B FO 
and VFO coil structures, and their associated band- 
switches. The original mixing scheme would remain. An 
additional mechanical filter would be inserted in series 
with the existing i-f filters. 

The end result is a receiver that, from all external 
appearances, isa75A-4(Photo A). But when you open 
the lid, you see the uncluttered view in Photo B — and 
no tubes! 

The lack of background interference and hash is 
noticeable when you compare the new receiver with the 
unmodified version. The measured IMD and blocking 
capability are also greatly improved. 

Performance characteristics 

Table 1 shows performance specifications for the 
more important parameters of the solid-state receiver, 
compared to the vacuum tube original. The data is the 
result of comparative measurements made on a vacuum 
tube 75A-4 and the solid-state version. 

With the exception of receiver sensitivity, all other 
parameters of the solid-state conversion are improve- 


PHOTO A 



Front view of the 75A-4 receiver. 


PHOTO B 



Top inside view of the 75A-4 receiver. 
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Overall circuit diagram of the receiver. 


ments over the original. The high sensitivity of the 
vacuum tube receiver was reduced to enhance the IMD 
and overload capability. The input noise of the solid- 
state version still remains below the typical background 
and galactic noise from the antenna. 12 

Getting started 

The first thing I did was acquire two 75A-4s. One unit 
was used as the comparison standard. I removed every¬ 
thing from the other 75A-4 except the RF coils, oscilla¬ 
tor coils, variable i-f coils, crystal sockets, bandswitch 
assembly, and thesocketsand switchforthe mechani¬ 
cal filters. 

The wiring that remained included the interconnect¬ 
ing wires between the bandswitch, its associated coils 
and crystal sockets, the mechanical filter selection 
switch, and the interconnecting wiring to the filter 


sockets. I had removed everything else, leaving an 
almost bare chassis. 

I also stripped out the tube sockets and all wiring at 
the base of the tube sockets in the permeability tuned 
oscillator (PTO). I didn't disturb the oscillator circuit in 
the PTO hermetic enclosure at this time. Nextlopened, 
cleaned, and checked the i-f cans, BFO enclosure, and 
the rejection filter enclosure. The megacycle dial drum, 
the kilocycle dial, and their pointers were cleaned and 
temporarily stored with the front panel. I cleaned the 
chassis to remove dust and stains, then remounted the 
i-f cans, BFO enclosure, and rejection filter enclosure. 

I cut an aluminum plate to cover the portion of the 
chassis on the right side as viewed from the front that 
was riddled with holes from remnants of tube sockets, 
transformers, and other hardware I'd removed. The tube 
sockets on the left chassis, and those not easily covered 
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on the right, were filled with button-type hole covers. A 
nine-pin tube socket was mounted on the right side (see 
Photo C) for the additional 3.1-kHz mechanical filter to 
be added to the i-f section. 

Much of the circuit was built "daub-a-gob" style on 
unetched copper-clad vector board. These boards are 
still in place, but I hope to replace them in the future. 

Circuit description 

The overall circuit diagram for the receiver is shown 
in fig. 1A-D. Components retained from the original 
receiver are also shown in fig. 1 , accompanied by an 
asterisk and the component designators used by Collins 
on the original receiver schematic. The new solid-state 
circuits are shown only as circuit blocks on this diagram. 
The solid-state circuits comprising these blocks are 
described in more detail later. If you own a 75A-4, you 
might be interested in comparing fig. 1 with the block 
diagram and schematic in your 75A-4 instruction book. 


The circuit diagram shows that the new solid-state 
version retains the same mixing scheme and the same 
basic topology as the original. It differs from the origi¬ 
nal as follows: 

• An AGC-controlled input attenuator has been added 
at the receiver input. 

• There is no R F amplifier. The antenna and R F coils 
are now capacitively coupled, forming a double-tuned 
network ahead of the first mixer. 

• An additional 3.1-kHz mechanical filter has been 
placed in the i-f amplifier to improve shape factor and 
i-f rejection. 

• I used a gated noise limiter that has its own separate 
i-f amplifier for impulse noise identification. 

• The S meter is driven from a special driver board. 

Crystal calibrator 

Figure2shows the schematic of the 100-kHz crystal- 
calibrator circuit. TheactiveelementisaCD4011 CMOS 
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figure 1 
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quad nand gate. Gate U1 a , crystal Y1, resistors R1 and 
R3, and capacitors Cl and C3 comprise a Pierce oscilla¬ 
tor, Gates Ulb through U1 d buffer the oscillator output 
and square up the oscillator signals to enhance its har¬ 
monic output. Positive 15 volts is applied to the calibra¬ 
tor when the front panel AC power switch, S6, is in CAL 
position. 

CapacitorCI and crystal Y1 are components from the 
original receiver. The new oscillator was built on a small 
piece of vector board that was mounted close to the 
antenna connector. This board is mounted underneath 
the input attenuator board and may be seen in the lower 
righthand corner of Photo D . The output signal from the 
calibrator circuit is coupled to the antenna input connec¬ 
tor through capacitor C5, as shown in fig. 1A. 

Input attenuator 

The conversion transconductance first-mixer is high 
enough that an RF amplifier is not needed. AGC ahead 


of the first mixer is provided by a voltage-controlled input 
attenuator in series with the antenna input and antenna 
coils. The input attenuator is mounted on the input 
attenuator board (fig. 1 A). This board is shown sche¬ 
matically in fig. 3. 

The input attenuator board consists of a Mini Circuits 
SAY-1 high-level, double-balanced diode mixer and 
transistor, Q1. The double-balanced mixer acts as an 
attenuator by feeding its DC-coupled i-f port with a DC 
voltage derived from the AGC bus. The SAY-1 has an 
insertion loss of about3dB and provides about 40 dB of 
attenuation with full AGC. 

The SAY-1 requires about 20 mA of DC into its i-f port 
for minimum attenuation. This current is provided by 
emitter follower Q1. Resistors R1 and R2 limit the cur¬ 
rent into the i-f port to about 20 mA for an AGC input of 
10 volts to the base of Q1. Capacitors Cl and C2filter the 
AGC input to the SAY-1. Resistor R2 provides a 50-ohm 
termination to the SAY-1 i-f port. 


70 November 1988 

















TV SYNC FILTER 


IBIS 


VISA 


* 0 YEAR REPLACEMENT WARRANTY 

* 30 DAY MONEY BACK GUARANTEE 

* TOLL FREE TECHNICAL SUPPORT 

* NEXT DAY AIR SHIP AVAILABLE 


if JO* MTIMMirTt 




Complete customer satisfaction...superior service...friendly, knowledgeable personnel... 
quality merchandise...providing the best values in leading edge technology. 


•r-AU, s' a*. . 


i i. 


n 


7773 


EXCEPTIONALLY BHIGHT 5" CRT 


X-Y OPERATION 


ORi 


MODEL 2000 
$389.95 

20 MHz DUAL TRACE 
OSCILLOSCOPE 

Model 2000 make* frequency 
calculation and phase measurement 
quick and easy The component tester 
aids m fast troubleshooting Service 
technicians appreciate the TV Sync 
circuits for viewing TV V and TV M 
and accurate synchronization of 
ttio video signal, Blanking. VITS and 
V H sync pulses 

• Exceptionally bright S’CRT 

• Built in component tester 

• TV Sync filter 

• X-Y operation *110220 volts 


DMM-100 $29.95 

3 .5 DIGIT POCKET SIZE DMM t 

Perfect for the'field servico technician Shirt pocket size 
without compromising features or accuracy Large, easy 
to read ' LCD display Fully overload protected lor safety 
2000 hour battery life with standard 9v cell Probes and 
battery included 

• Baste DC accuracy plus minus 0 5% 

• DC voltage 2v 1 000v. 4 ranges 

• AC voltage 200v-750v. 2 ranges 

• Resistance 2k ohms-2M ohms. 4 ranges 

• DC current 2mA-2A 4 ranges 

• Input impedance lOMohm 

• Fully overload protected 

• Approx 5* x 3‘ x r Under 7 02S 


DPM-1000 


$54.95 


3.5 DIGIT PROBE TYPE DMM 

Custom 80 pin LSI chip provides accuracy and reliability in 
such a compact size Autoranging, audible continuity and 
data hold feature help you pinpoint the problem quickly 
Case and batteries included 

• Basic DC accuracy plus minus 1% 

• DC voltage. 2v-500v. autoranging 

• AC voltage 2v-b00v. autoranging 

• Resistance 2k ohms-2M ohm*, autoranging 

• Fully overload protected 


ox B*/V 1 1' x Ya' Undor 3 ozs 


JDR INSTRUMENTS, 110 KNOWLES DRIVE, LOS GATOS, CA 95030 
RETAIL STORE: 1256 SOUTH BASCOM AVE, SAN JOSE, CA (408) 947-8881 


MosterCard 


OSCILLOSCOPE 

A remarkable value 


ucimcu mvu 

SINGLE SWEEP MODES 


Wide bandwidth and exceptional tmV DlV sensitivity make the 
ModN 3500 a powerful diagnostic loot lor engineers or technician-, 
at a romorkabio price Delayed triggering allows any portion ot 
a waveform to be isolated and expanded tor do set inspection 
Vonobte HoWott allows stable viewing of complex waveforms 


DMM-300 $79.95 

3.5 DIGIT DMMMULTITESTER 

This lull (unction 3 5 digit DMM ollors highly occuiale 
performance and a host of added features like audible 
continuity, capacitance transistor temperature and con¬ 
ductance to help you do the |ob—last Temperature probe, 
test leads and battery included 

• Basic DC accuracy plus minus 0 25% 

• DC voltage 200mv tOOOV. 5 ranges 

• AC voltage 200mv 750V. 5 ranges 

• Resistance 200 ohms 20M ohms. 6 ranges 

• Capacitance 2000pl 20 pi, 3 ranges 

• Transistor Tester 0 -2000 F 

• Conductance 200ns 

• Fully overload protected 

• Input impedance lOMohm 


Z AXIS INTENSITY MODULATION 


DMM-200 $49.95 

3.5 DIGIT FULL FUNCTION DMM 

Get highly accurate performance at a very affordable price 
Rugged construction. 20 amp current capability and 22 
ranges make it a perfect choice tor serious field or bench 
work Lowbalteryindicatorandlilt-stand Probesand2000 
hour battery included 

• Basic DC accuracy plus or minus 0 25% 

• DC voltage 200mv 1000V. 5 ranges 

• AC voltage 200mv-750V. 5 ranges 

• Resistance 200 ohms-20M ohm*. 6 ranges 

• AC DC Current 200u A-20A. 6 ranges 

• Input impedance lOMohm 

• Fully overload protected 

• Approx 7’ x 3MT x 1VST". Wl 11 ozs 


AST IONS RISE TIME 


COPYRIGHT 1M7 JOT 


















the 230A Linear Amplifier 


Something new in a high power, high quality, HF linear amplifier 

The Advanced Radio Devices (ARD) 230 series represents a new generation in high power 
linear amplifiers. Utilizing microprocessor control, the 230 provides full "HANDS OFF" 
automatic operation. 


» Full power is always available 
» Completely automatic 
» Microprocessor controlled tuning 
» No time limit for QRO 
» Full QSK 
» LCD metering 
» VSWR readout 

» Microprocessor controlled protection 
» Automatic tube monitoring 
» Easy modification for 10 meters 
» RS-232C output for external control 
» Modular construction 
» Export/commercial versions available 
» Remote antenna switching control 
» Remote control up to 250 feet away 
» UPS shippable (3 boxes) 


Orders: 800-368-3270 


Frequency: all amateur (1.8 - 21 MHz) 
Drive: 50 - 80 watts for full output 
Output: 1500 watts PEP 
Input Impedence: 50 ohms unbalanced 
Input VSWR: 1.5:1 (higher on WARC) 
Output Impedence: 50 ohms unbalanced 
Harmonic Supp: greater than -45 dB 
Intermod prods: more than -35 dB down 
Duty: CCS (cont. commercial svc.) 
Tubes: EIMAC 3CX800A7 (two) 

ALC: 0 to -6 VDC 
Output Configuration: Pi-L 
AC Power: 230 VAC at 20A 
Size (WHD in inches) & Weight 

Microcontroller: 10x6x9 at 5 lbs 
RF/AC unit: 14x22x13 at 86 lbs 


Local & tech info 
703-938-3350 


Electronic Equipment Bank 

516H Mill St. NE, Vienna, VA 22180 

(just minutes from Washington, DC) 


R9100 SUPER ROTATOR 


The Advanced Radio Devices (ARD) R9100 is the heavy duty antenna rotator designed for the big gun with antenna loads to one 
ton. All components arc designed and selected for durability and long life, a quality often over looked. 

The control system provides both analog and digital readout of direction to within ±1 degree. Provisions for external computer control 
which allows rotor positioning by the mere keyboard entry of a target country^ prefix. Software is provided for use with most 
popular computers. 

This quality rotor is the most capable and powerful unit designed for the amateur market today. You can pay more and get less. 

- 

i SPECIFICATIONS 

Rotating torque: 10,000 inch lbs 
I* Braking torque: 24,000 inch lbs. 

I /** * j Vertical load: 2000 lbs. 

I /• ' IW »\ I- Mast sizes: 2.0 to 3.5 inch O.D. 

I U. mkm \\ ■; Motor: 1/3 HP 

I W e jl . Rotation speed: l RPM 

I V* «t ,7 -Weight: 230 lbs. 

■ a Size: 14.9x25x15.1 inches (wlh) 

Write for complete specs and 

•vrww ■ < installation information 

Distributed Exclusively by EEB 




Orders: 800-368*3270 


Local & tech info 
703-938-3350 


Electronic Equipment Bank 

516H Mill St. NE, Vienna, VA 22180 

(just minutes from Washington, DC) 
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A Power-Packed by digi tar 

M icro W eather Computer for Your Station... 

At A Price You Can Afford/ 

Reads Wind Speed (MPH/KPH) • Hi Gusts • Wind Direction 
Temperature (Present-Hi-Low) • Wind Chill • Scans All! 


Optional Steel Desk Stand IAboveIS9 95 


An Absolute Must for Every Ama •, ... 

teur s Radio Station! Gives You ' 

Important Changing Weather Condi 
lions That Can Be Critical To Your 
Antenna System ! 

Protect your antenna ITT* 
system and home. VBHl 

A must in every shack Now you can scan heavy Wind Gusts Wind 
Direction. Temp Hi/Lo and more 1 Get your own computerized 
weather station at an incredibly low. affordable price 
The New Azimuth Weather Star by Digitar is a high quality, power 
packed weather computer, just loaded with features Gives you accu¬ 
rate weather data right in your shack at a touch of a finger 
Created with the latest CMOS micro chip technology 

You Get All These Exciting FUNCTIONS i FEATURES with the TW2 

• HANDY. COMPACT SIZE: 2Vx2Vx1 V 

• LARGE. EASY TO READ LCD READOUT 

• WIND SPEED—Calculates pulses Irom lull (unction anemometer included 
with system 

• WIND DIRECTION— Wind sensing weather vane relays direction to computer 

• WIND CHILL FACTOR —Automatically lactors wind speed and outside tern 
perature readings 

• TEMPERATURE— Remote external sensor (included) reads outside temperature 

• HIGH/LOW— Tracks highest Wind Gusts plus high/low external lemperature 
al the touch of a button 

• F/C —Automatically Converts Fahrenheit to Celsius - Miles to Kilometers 

• Programmable SCAN— L els you select & display functions you need 

• OPERATES ON BATTERY or AC POWER 

YOUR TW2 SYSTEM COMES COMPLETE WITH • Anemometer & Wind Vane 
made of high impact. Ultra Violet resislam plastic, with stainless steel bear 
mgs & shaft for years of trouble tree service • Forty teet of cable lead-in with 
convenient connectors •External lemperature sensor • Mounting hardware 

GET THESE EXTRA OPTIONS • OKS 22/Desk Stand Cralted in Beautiful 
Stainless Steel • BP 3Rechaigeable Ni Cad Banery Pack- AC Power Adapter (PS12) 

■= And it s MADE IN AMERICA! YOUR SATISFACTION GUARANTEED! 

Or return in 10 days tor a complete relund’ 

1 YEAR Limited WARRANTY Irom Manufacturer! (j ^ 1 


AS SEEN 
ON TV — 

ABC News cov 
erage ol the 1988 
Winter Olympics 
Downhill Races 
atop Mount Kiska 1 


Your SPECIAL 

FREE BONUS 

Order TODAY! 


Get the famous Azimuth World Time Dual Zone 24 Hour Station Clock 
Displays Local & Inti in 15 Cities Zones Retail Value S29.95 


Sales Tax Cald Res 

Add Shipping and Handling ($3 95 Weather Station Only A SI 95 lor 
each option) 

_FOREIGN ORDERS- US $ ONLY A Please double S&H 

Charges 


CALL TOLL-FREE(800) 882-7388 


Address 


City_State_2rp- 

Daytime Phone ( )- 

ORDER YOUR OWN WEATHER STAR—CALL OR SEND TODAY 


ALSO AVAILABLE AT HENRY RADIO 
& ALL HAM RADIO OUTLETS! 
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Virginia ICOM Day 
Saturday, November 12 


UNDER $25 

BK136 TECH/GEN MANUAL 
CALL BOOKS 1989 
BK141 EXTRA CLASS 
BK120 REPEATER DIRECT. 
BK102 ‘NEW‘ANTENNA BK. 
LARSEN KD4142HQ 
KANTRONICS MAX-FAX 
ICOM HS10 HEADSET 
ICOM HS10SA/SB 
ICOM LC11,12, OR 14 
ICOM LC24,25,26, OR 27 
MFJ 109 WORLD CLCCK 
MFJ 108 24NR.DUAL LCD 
MFJ1282 STARTER KIT DISK 
MFJ1284 STARTER KITTAPE 
MFJ 284 SPEAKER MIC 
MFJ1702 2POS.ANT.SWITCH 
UNIDELLA W2AU11 
VANGORDEN Hl-Q 
VANGODEN 010 10M 
VANGORDEN D15 15M 
VANGORDEN D20 20M 
VANGORDEN D40 40M 
VANGORDEN QSLCARD 
ARRL 1989 HANDBOOK 

UNDER $50 

ALLIANCE U110 
ANT SPEC AP1513G 
ANT SPEC AP4503G 
CUSHCRAFT CS147M 
CUSHCRAFT ARX2B 
CUSHCRAFT ARX450B 
CUSHCRAFT 124WB 
ICOM HM46 SPKR MIC 
ICOM HM46L SPKR MIC 
K2RAG RAG10,15,20 
K2RAG RAG4 2KW BALUN 
K2RAG RAG40 40MDIPOLE 
K2RAG RAG8080M DIPOLE 
KANTRONICS KANTERM 
KENWOOD SMC30 
KENWOOD SMC31 
KETSU5 ENCODER 
KETSU6 ENCODER 
LARSEN KG144 
LARSEN KG144PL 
LARSEN AD2/70 
LARSEN KD14142HW 
MFJ 250 1KWWET 
MFJ 260 300W DRY 
MFJ 1286 GREY LINE ADV. 
NYE 020001 LOW PASSFILT. 
NYE 4040020SCIL.W/KEY 
VAN GORDEN G5RV 
YAESU FNB10 BATTERY 
YAESU MH12A2B 
YAESU MH18A2B 


REMEMBER - BUY EARLY 

YOUR BEST CHRISTMAS BUYS 

i Day GIFT SUGGESTIONS i 



UNDER $75 

ALINCO ELH230G 2M AMP 
ASTRON RS10A PWR SPLY 
ASTRON RS12APWR SPLY 
B&W ASW60LSWL ANT 
BENCHER BY1 BLACK 
BENCHER BY2 CHROME 
ICOM BP5 BATTERY 
ICOM EX243 KEYER 
ICOM FL32 CW FILTER 
ICOM RC11 OR RC12 
KENWOOO HS5 
MFJ 931 GRND TUNER 
SHURE444D DESK MIC 
YAESU FNB4 OR FNB4A 
YAESU FNB12 BATTERY 
YAESU FTS12 ENCODER 

UNDER $100 

ALINCO ELH230D 2M AMP 
ASTRON RS12M 
ASTRON RS20A PWR SPLY 
B&W AS80 SOM DIPOLE 
CUSHCRAFT A743 
CUSHCRAFT A744 
CUSHCRAFT 215WB 
HYGAIN 40M KIT EXP.14 
ICOM BC35 CHARGER 
ICOM BP7 OR BPS 
ICOM GC5 24HR WORLD CLK 
ICOM SM8 DESK MIC 
MFJ 482B MEMORY KEYER 
MFJ 941D TUNER 
SANGEAN ATS801 RECVR. 
SONY AN1 ACTIVE ANTENNA 
TELEX PROCOM250 


UNDER $150 

i ALLIANCE HD73 ROTOR 
ALINCO ELH260D 2M AMP 
UNIDEN 55XL SCANNER 
BUTTERNUT HF6VX 
DIAWA LA2065R 2M AMP 
HYGAIN 18AVT/WB 
ICOM SM10 DESK MIC 
MFJ 1270B PACKET 
YAESU MD1B8 DESK MIC 
YAESU SU726 

UNDER $200 

CUSHCRAFT AP8 HF VERT. 
DOCKING BOOSTERWP20 
HYGAIN 105BAS 10M BEAM 
HYGAIN CD45II ROTOR 
ICOM FL44A SSB FILTER 
ICOM PS15 PWR SUPPLY 
KENWOOD AT130 TUNER 
KENWOOO PS430S 
MFJ 1274 PACKET 
SANGEAN ATS803 RCVR 
UNIDEN 70XLT SCANNER 


UNDER $250 

CUSHCRAFT A3 HF BEAM 
CUSHCRAFT R4 HF VERT. 
DIAWA CNW419 TUNER 
HEATHKIT HK21 PACKET 
KENWOOD TH31BT 220 HH 
MFJ 1278 ALL MODE TNC 
SONY 2003 SWL RECEIVER 
YAESU 6M736 6M MODULE 


New Hampshire 
New Store Location 


UNDER $300 

ALINCO ALR72T 269.91 

ALINCO DJI 00T2M HH 263.91 

DOCKBOOST.WP727DX 299.91 

HYGAIN 155BAS 265.9 

HYGAIN HAMIV ROTOR 294.91 

ICOM 03AT 220MHz HH 269.91 

ICOM U2AT 2M HANDY 286.9 

ICOM U4AT 440MHz HH 299.9 

KANTRONICS KAM 284 01 

KENWOOD TH205AT CALL 

KENWOOD TH25AT CALL 

MFJ 989 3KW TUNER 299.91 

SONY SW1S RECEIVER 284.51 

UNIDEN 200XLT SCANNER 299.9 

UNIDEN 760XLT SCANNER 299.9 

YAESU FT23R 2M HANDY 259.9 

YAESU FT23R/TT 2M HH 289.9 

YAESU FT33R 220MHz HH 299.9! 

YAESU FT73R 440MHz HH 269.9 

PACKAGE 

DEALS 

TS140 

$929.95 

includes 

TS140 HF Transceiver 
Astron RS20A Power Supply 
UPS Borwn Shipping 
EGE One Year Extended 
Warranty 

MFJ 1278 
$244.95 

includes 
MFJ 1278 TNC 
1284 Starter Package 
UPS Brown Shipping 

TS440AT 

$1379.95 

includes 

TS440AT HF Transceiver 
MC80 Desk Mic 
Astron RS20A Power Supply 
UPS Brown Shipping 
EGE One Year Extended 
Warranty 

CALL FOR OTHER 
PACKAGES 


Orders & Quotes Toll Free 800-444-4799 



Ptica* are subject to change without notice or obligation 


, EGE NEW ENGLAND 

lerica Drive, Bldg B 224 N. Broadway 
irginia 22191 Salem, New Hamshire 03079 

)3) 643-1063 New England (NH Included) 

703) 494-8750 Toll Free: 800-444-0047 


EGE VIRGINIA 

14803 Build America Drive, Bldg B 
Woodbridge, Virginia 22191 
Information: (703) 643-1063 
Service Dept: (703) 494-8750 
Fax: (703) 494-3679 


VASA 


m 

■ 



New Fall1988 Buyers 
Guide/Catalog 
Available-Send $1 


new cngianu U’n Our Associate store: 

Toll Free: 800-444-0047 Lacombe Distributors 

Info & Service: (603)898-3750 J “f >n Road 

' ' P.O. Box 293 


Lacombe, Louisiana 70445 

Store Hours: M-F10-6; Sat: 10-4 Store Hours: MTuWF: 10-5 Phone:(S04)882-5355 

Order Hours: M - F 9-6, Sat: 10-4 Th: 12-8; Sat: 10-4 










Double-tuned input network 

Originally the 75A-4 had an RF amplifier stage 
between the antenna and R F coils. This stage has been 
replaced with the passive-coupling network shown in 
fig. 4. The antenna coils and the first RF coils now com¬ 
prise a double-tuned input network on the 10 through 
80-meter bands. The purpose of switch S1-G is to 
change the coupling capacitance between the antenna 
and RF coils when different bands are selected. The 
SI -G switch is a Centralab YD wafer that you must add 
to the original bandswitch. 

As shown in fig. 4, wafer switch SI -G is positioned 
on the existing bandswitch assembly. Its location is crit¬ 
ical because the stray capacitance between the wafer 
switch and antenna coils L3, T2, and T7 is used for coup¬ 
ling. This capacitance is the right amount for coupling 
on 20 through 10 meters. Additional capacitance is 
added (as shown in fig .7) for40 and 80 meters. The input 
network is single tuned on 160 meters. 

It's not difficult to add the wafer switch S1-G to the 
bandswitch assembly. Collins provides access holes on 
the back of the receiver that allow the bandswitch wafer¬ 


supporting hardware to be disassembled. Part of the 
added wafer switch, S1-G, must be cut away for lack of 
room; coil T2 gets in the way. I did this with a Dremel 
tool. 

I'd like to re-emphasize that even with the insertion 
loss of the attenuator and the absence of an R F ampli¬ 
fier, the receiver still provides an input sensitivity of 
approximately 0.6 /tV. This input noise level is quite 
acceptable because it's small when compared with the 
noise from a typical resonant antenna. The small loss of 
sensitivity, as compared with the original 75A-4, is repaid 
by improved IMD and overload capability. 

First mixer 

The output signal from the R F coils is mixed with that 
from the band-select crystal oscillator to derive a signal 
falling between 1.5 and 2.5 MHz. This is the frequency 
of the variable i-f of this receiver. Mixing is accomplished 
in the first mixer located on the first mixer board of fig. 
IB. The schematic of this board is shown in fig. 5. 

The mixer is a dual-gate MOSFET (Q1). Q1 is con¬ 
nected in cascode with Q2, which has a high collector 
breakdown voltage. Its collector is powered from an 80- 
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TABLE 1 


_ 

Comparative performance specifications 



Specification 

Sensitivity 
measured at 

Original vacuum tube 75A-4 

Solid state 75A-4 

29.5 MHz 

0.4 pV for (s + n)/n = 10 dB 

0.6 pV for (s + n)/n = 10 dB 

7.3 MHz 

0.28 pV for (s + n)/n = 10 dB 

0.6 pV for (s + n)/n = 10 dB 

l-F selectivity 

3.1 kHz at-6 dB 

3.0 kHz at-6 dB 

6 to 60 dB 

5.1 kHz at - 60 dB 

4.1 kHz at-60 dB 

3.1-kHz filter 

Shape factor = 1.65 

Shape factor = 1.37 

l-F rejection 

Greater than 80 dB 

Greater than 130 dB 

Image suppression 

IMD 

Level of two-tone RF 

Approximately 50 dB 
above 21 MHz 

Greater than 80 dB below 14.5 MHz 

Same 

inputs at 14.02 and 

14.04 MHz to produce 

Third order IMD product 

at 14.06 MHz giving 

(IMD product + n)/n - 3 dB 

1-dB compression 

- 67 dBm 

-45 dBm 

desired signal of 

1-dB compression of the 

1-dB compression of the 

10 V at 14.02 MHz; 

desired signal occurs 

desired signal occurs 

undesired signal 

for undesired signal 

for undesired signal 

at 14.04 MHz 

amplitude of -47 dBm 

amplitude of - 20 dBm 

AGC 

Audio rise < 

Audio rise < 


3 dB for RF inputs of 

3 dB for RF inputs of 

AGC time constants 

5 /<V to 0.2 volt 

3 pV to >1 volt 

AGC fast 

Rise time = 10 ms 

Rise time equivalent to 10 
ms or less for 60-dB step. 


Release time = 0.1 sec 

Release time = 0.2 sec 

AGC slow 

Rise time = 10 ms 

Rise time equivalent to 10 
ms or less for 60-dB step. 


Release time = 1 sec 

Release time = 2 sec 

Audio bandwidth 

-3 dB 100 Hz to 5 kHz 

-3 dB 300 Hz to 3 kHz 

Noise limiter 

Passive diode limiter 

Gated diode limiter in 

Frequency 

in audio circuit 

i-f circuit 

stability 

After 30-minute warmup, 

15 Hz in first minute 


drift during any 10- 

following a cold start. 


minute period does not 

Approximately 30 Hz per 

For line voltage 
change of 

exceed 100 Hz 

hour thereafter 

±10 percent 

Power input at 

Does not exceed 100 Hz 

Less than 1 Hz 

115 VAC 

85 watts 

35 watts 


volt power supply. Q1 is biased to optimize conversion pF capacitor, C9, connected to gate2 of Q1 provides an 
transconductance. isolating test point for measuring local oscillator signal 

The local oscillator signal is applied to gate 2 of Q1. amplitude with an oscilloscope and test probe. The oscil- 

Slug-tuned inductor L18 is terminated on the 80-volt lator voltage at gate 2 is the measured value read bythe 

supply through decoupling network C3 through C5 and oscilloscope multiplied by the ratio (C pr0 be + C9)/C9. 

resistors R3 and R4. Capacitor C47, which was con- This test point is useful for setting local oscillator output 

nected across LI 8 in the original vacuum tube receiver, level. 

was increased to390 pF and connected directly to Q2's This cascode technique was so effective that I used 

collector. it again in the second mixer and the last i-f stage, because 

The oscillator signal at gate 2 of MOSFET Q1 is these stages are also susceptible to output saturation 

approximately 5 volts peak-to-peak on all bands. The 1 - with large amplitude signals. 
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FIGURE 2 


FIGURE 3 



*c/ -4* 
rh 


100-kHz crystal calibrator schematic. 


Band-select crystal oscillator 

This oscillator is shown schematically in fig. 6. The 
topology of the solid-state oscillator is much the same 
as that of the vacuum tube version in the original 
receiver. 

The active element in this circuit is a dual J FET, U431. 
In the original receiver, L11 and L17 (fig. 1A) were 
paralleled by 47-pF capacitors. These capacitors were 
removed and a single 47-pF capacitor. Cl, was con¬ 
nected to the drain of Q1 a . (See fig. 6. ) This was to elim¬ 
inate a high-frequency parasitic oscillation caused by the 
long wire runs from the bandswitch to coils L11 through 
L17. This parasitic just couldn't be tamed satisfactorily 
in any other way. Capacitors CX and CY were added at 
the bottom terminals of L11 and LI2, as shown in fig. 
1 A. This additional bypassing also helped cure the para¬ 
sitic problem. 

The parallel capacitance across coils L14 through LI 6 
was reduced by approximately 47 pF so that they would 
resonate properly. No change was required in the capac¬ 
itance paralleling L12 and L13, as these coils had suffi¬ 
cient adjustment range to resonate. 



FIGURE 4 


GANGED TO BANDSWITCH 



CAPACITORS C3 THROUGH C7 CONSIST OF STRAY COUPLING 
CAPACITANCE FROM ANTENNA COILS L J. T2 AND T7. 


Wafer switch and coupling capacitors between antenna and 
RF coils. 


used in the first mixer. The VFO output voltage is con¬ 
nected to gate 2 of Q1. The voltage amplitude at gate 2 
is approximately 8 volts peak-to-peak. 

The S1-H switch is a Central Lab YD wafer that's 
added to the original band switch at the partition separat¬ 
ing L18 and L22. S1-H is used to switch in additional 
attenuation when you select the 160-meter band. 


Second mixer 

The output signal from coil L22 of the variable i-f (fig. 
IB) is fed, through wafer switch S1-H. This signal is 
mixed in the second mixer with the VFO output to 
develop the455-kHz i-f. The schematic is shown in fig. 
7. The design of the second mixer is similar to the one 


Permeability tuned VFO 

The permeability tuned oscillators used in Collins 
VFOs have always been outstanding for their smooth¬ 
ness, freedom from backlash, and frequency stability. 
The VFO shown in fig. 8 is even better because its fre¬ 
quency drift is almost nil. At constant temperature this 
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FIGURE 5 






First mixer schematic. 


oscillator drifts less than 5 Hz in the first minute after turn¬ 
on and about 5 Hz per hour thereafter. 

Modify the VFO by first removing the tube sockets 
and all the circuits connected to them. A small thin piece 
of aluminum covers the tube-socket mounting holes. I 
opened the sealed portion of the VFO. It contains induc¬ 
tors L200 and L201, and capacitors C200 through C203 
and C207. Capacitor C207 was disconnected and a new 
tap was made on L201 eight turns from the bottom. 
(C207 was originally tapped into L201 at about ten turns). 
I lowered the tap on L201 because that coil is now being 
driven from the lower impedance seen at the source of 
Q1. C207 was replaced by Cl and C2 which are polysty¬ 
rene caps. 

Diode CR i, in conjunction with C203 and R1, allows 
the oscillator to generate negative self-bias through grid- 
leak action. 02 serves as a buffer between Q1 and the 
outside world. Capacitor C8 at the collector of 02 helps 
reduce the harmonic content at the VFO output. 

VFO buffer amplifier 

The output of the VFO drives the VFO buffer ampli¬ 
fier in fig. 9. This amplifier serves three purposes. It 
boosts the signal amplitude from the VFO to about 8 
volts peak-to-peak, provides additional filtering to 
reduce the harmonic content of the VFO signal, and 
allows the resonant network in the drain of Q1 to be 
peaked, so that the output of the VFO circuit is flat 
through its tuning range. 

The buffer amplifier board also provides the 6.9-volt 
power supply for the VFO. This supply consists of an 
LM329DZ precision voltage reference, (CRi), and resis¬ 
tor R8. 


FIGURE 6 



455-kHz i-f amplifier 

The 455-kHz i-f section is comprised of the switch- 
selectable mechanical filters, i-f amplifier boards 1 
through 4, bridged-T rejection network, added 3.1 -kHz 
mechanical filter, and the i-f buffer and gated limiter 
board. 
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Second mixer schematic. 


The output of the second mixer is fed to the switch- 
selectable mechanical filters through the front panel 
selectivity switch, S2. The output of the selected filter 
drives the input of i-f amplifier board 1, shown in fig. 10. 

Dual-gate MOSFET Q1 on i-f amplifier board 1 is the 
first amplifier in the i-f chain. AGC is applied to gate 2 of 
this FET. Dual-gate MOSFET 02 is the first amplifier in 
the noise-limiter i-f chain. The noise limiter i-f and its sep¬ 
arate AGC bus will be described later. 

The output of i-f amplifier 1 drives i-f amplifier 2 and 
the Q multiplier. This board is shown in fig .11.01 pro¬ 


vides additional i-f gain and AGC capability. It drives the 
Q multiplier rejection filter comprised of 02 and exter¬ 
nal bridged-T network L26; capacitors 0 . 12 , C73, and 
C74; and resistors R34, R35, and R36. The Q multiplier 
is an exact equivalent of the circuit in the original 
vacuum-tube receiver. The only difference is that 02 is 
used in place of the dual triode in the original. 

The bridged-T network drives i-f amplifier 3. This 
board is shown in fig. 12. Q1 provides additional gain 
and AGC capability. Capacitors C75 and Cl39 and resis¬ 
tor R37 terminate the bridged-T, and are identical to the 
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VFO buffer amplifier schematic. 


components used in the original receiver. Q1 drives the 
added 3.1 -kHz mechanical filter. The mechanical filter 
output drives the last i-f stage, made up of the compo¬ 
nents on i-f amplifier board 4 (see fig. 13). 

Q1, on i-f amplifier board 4, is connected in cascode 
with 02. The collector voltage for 02 is derived from the 
80-volt power supply. I-F transformerT3 provides coup¬ 
ling between Q2's collector and the i-f buffer and gated 
noise limiter. I used the cascode connection, with its 80- 
volt collector supply, for the last i-f stage. This allows for 
a large voltage swing. 



I-F amplifier 1 schematic. 


I-F buffer 

The last i-f stage output is derived from the secondary 
of i-f transformer T3, which drives the i-f buffer and 
gated noise limiter. This board is shown in fig. 14. 
Buffer amplifier U1 on this board provides a high- 


FIGURE 11 



I-F amplifier 2 schematic. 
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FIGURE 12 


FIGURE 13 




impedance termination for the secondary of T3. In addi¬ 
tion, it provides a low-impedance source of i-f output for 
the AM detector, product detector, AGC amplifier, and 
gated noise limiter. The product detector, AM detector, 
and the AGC amplifier receive their input signals through 
resistors R7, R 6 , and R5, respectively. 

Gated noise limiter 

The noise limiter works as follows (see fig. 14 for 
details): U2and U4 are high-speed, solid-state switches. 
The internal switch contacts of U2a and U4 are normally 
closed, and the internal switch of U2b is normally open. 
Capacitor Cl charges to, and closely follows, the posi¬ 
tive peaks of the i-f signal output of U 1 through CR^. 
Similarly, capacitor C2 charges to the negative peaks of 
the i-f output signal. The voltage developed across capa¬ 
citors Cl and C2 also appears at the outputs of unity-gain 
buffers U3 a and U3t>. 

U5 is a retriggerable single shot driven by the noise 
limiter i-f and pulse-detection circuit (described later). 
When a noise pulse is detected, U5 outputs a negative¬ 
going pulse which lasts for the duration of the noise pulse 
plus 5 milliseconds. This pulse causes the internal switch 
contacts of U2 a and U4 to open and the internal contacts 
of U 2 b to close. 

When the contacts of U2 a and U4 open, capacitors 
Cl and C2 hold the voltage to which they were charged. 
This voltage is the plus and minus i-f signal envelope prior 
to the noise pulse. When the internal contact of U2b 
closes, diodes CR 3 and CR 4 are enabled and clamp the 


i-f signal at the input of buffer U 1 to the envelope volt¬ 
age that existed just prior to the noise impulse. 

The advantages of this circuit over other automatic 
i-f noise limiter circuits are: 

• The voltage across Cl and C2 closely follows the 
envelope of the i-f output because R2, Cl and R3, C2 
time constants are short. 

• Capacitors C1 and C2 are buffered and their voltage 
doesn't change during the clamping interval. 

• The forward voltage drops across CR 1 -CR 4 cancel. 
As a result, the noise pulse is clamped to the exact enve¬ 
lope of the i-f signal just before the noise event. 

• The actual interval of clamping is determined by a 
noise i-f amplifier having its own AGC separate from the 
receiver i-f section. 

This circuit is extremely effective on the woodpecker, 
and on narrow ignition-type impulse noise. In fact, its 
effectiveness improves with increasing noise amplitude, 
because i-f AGC swamping is eliminated. 

The method of generating the strobe pulses that feed 
U5 is very important in relation to the overall operation 
of the gated limiter. This will be discussed in more detail 
later when the noise limiter i-f circuit is described. 

The 5-volt power for U5 is developed across the 5-volt 
zener, CR 5 . 

AM detector and AGC amplifier 

AGC and AM detection are developed on the AM 
detector and AGC amplifier board (see fig. 15). AM 
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I-F buffer and gated noise limiter schematic. 


detection is accomplished by rectifying the i-f output 
voltage with CRi. The output is filtered by R2 and C2 
and is buffered by op amp U1. Trimpot R3 provides an 
attenuation adjustment so that the AM output can be 
adjusted to the same amplitude as the SSB output from 
the product detector. The AM output from this board is 
routed to the front panel S S B / AM switch, S3 (f ig. 1D). 

The AGC voltage is developed by rectifying the i-f out¬ 
put voltage with CR 2 . The AGC voltage developed 
across C7 and R 8 is buffered by U2. U2, CR 3 , CR 4 , and 
resistor R9 comprise a "super diode" circuit that 
eliminates the forward-voltage drop of CR 3 . 

Similarly U3 a , in conjunction with CR 5 , CR 6 , and R12 
eliminate the forward-voltage drop of CRg. This circuit 
also buffers the output of RF-gain control R99. 

The anodes of CR 3 and CRg are connected together 
when AGC switch S5 is in its fast or slow position. The 
two diodes form a linear "OR" gate. The voltage devel¬ 


oped at the anodes of CR 3 and CRg is equal to the out¬ 
put voltage at the RF-gain control wiper, R99, or to the 
AGC voltage developed at R 8 , whichever is the most 
negative. This voltage controls the RF and i-f gain byway 
of the AGC bus. 

If front panel AGC switch S5 is placed in its off posi¬ 
tion, the connection between the anodes of CR 3 and 
CR 6 is opened. In this mode the receiver gain is con¬ 
trolled only by the setting of the RF-gain control. 

CRg's anode drives op amp U3b- U3b is a level shifter 
that sets the quiescent "no signal" i-f gain through trim- 
pot R13. R13 is adjusted for an i-f output amplitude of 
15 volts peak-to-peak at test point 1 on the i-f buffer and 
gated limiter board (see fig. 14). 

U3 C drives the AGC bus. CR 7 through CRi 1 clamp the 
output of U3 C so that its voltage doesn't exceed approx¬ 
imately 3.5 volts, or drop below approximately -2.1 
volts. The mute input at the anode of CR 13 is normally 
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circuits (not lossy 
traps!) to outperform 
ail multiband designs 
of comparable size! 


Model HF6V 

•80 40. 30. 20 lb and 10 meters 
automatic bandswitching 
•Add-on kn for 17 and 12 meters 
available now 


•Unique design reduces size 
but not performance 

• No lossy traps, full j 

element radiates on a 

all bands. t 

• Retrofit kit for M 

17 meters com- M ^ 
ing soon. M ^ 

•Turns with TV M m 
rotor M > 

•Only 17 lbs. m 


% 


Model HF2V 

• Designed lor the low band DXei 
•Automatic bandswitching on 80 and 
40 meters 

•Add-on units for 160 and 30 or 20 
meters 

•32 feet tall may be top loaded for 
additional bandwidth 


For more information see your 
dealer or write for a free brochure 


BUTTERNUT ELECTRONICS CO 


\J mi , « a mi mi mi «- 

im \ i ii mi mi w 

t il i V m M~v w il 


MAGAZINE 


I F/i S II S Box 'l'm-H 

Ml Ml H m/ MTV Ml PLACENTIA, CA 92670 

-7n^l-63S--7-7Sl 



CoK'V'*' 

c» G *% 

i,de # 

g *v 

?u ‘"‘ V* 


IF YOU ARE INTO ELECTRONICS AND SAVING MONEY IS IM¬ 
PORTANT TO YOU, THEN YOU OWE IT TO YOURSELF TO TRY 
NUTS & VOLTS MAGAZINE. DISCOVER WHY THOUSANDS OF 
SMART PEOPLE NATIONWIDE TURN TO NUTS & VOLTS EACH 
MONTH TO MEET THEIR ELECTRONIC NEEDS. WHETHER 
YOU’RE BUYING, SELLING, OR JUST 
TRYING TO LOCATE THOSE UNIQUE 
OR HARD-TO-FIND ITEMS, FIND OUT 
HOW NUTS & VOLTS CAN HELP! 


SUBSCRIBE TODAY! 

□ CHECK □ MONEY ORDER □ VISA □ MC 

Name___— 

Address____ 


Card No.. 


_Exp. Date. 


CALL FOR ADVERTISING INFORMATION 
DISTRIBUTOR INQUIRIES INVITED 


Subscription Rates 

U S FUNDS REQUIRED 


3rd Class Mail - USA 

One Year.$12.00 

Two Years.$21.00 

Lifetime.$60.00 


1st Class Mail 

One Year - USA . . . $20.00 
Canada & Mexico . $22.00 


Air Mail 

Foreign -1 Year . . $55.00 


Includes one FREE 40-word 
Classified Ad 


A National Publication For The Buying And Selling Of Electronic Equipment 
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AM detector and AGC amplifier schematic. 


SYNTHESIZED 

SIGNAL GENERATOR 



MOOEL 

SG-1D0F 

$ 429.95 


• Covers 100 MHz to 199.999 MHz in 
1 kHz steps with thumbwheel dial • 
Accuracy +/- 1 part per 10 million at all 
frequencies • Internal FM adjustable from 
0 to 100 kHz at a 1 kHz rate • External FM 
input accepts tones or voice • Spurs and 
noise at least 60 d3 below carrier • Out¬ 
put adjustable from 5-500 mV at 50 Ohms 

• Operates on 12 Vdc @ Vi Amp • 
Available for immediate delivery • $429.95 
delivered • Add-on accessories available 
to extend freq range, add infinite resolu¬ 
tion, AM, and a precision 120 dB attenuator 

• Call or write for details • Phone in your 
order for fast COD shipment 

VANGUARD LABS U5 

196-23 Jamaica Ave., Hollis, NY 11423 
Phone: (718) 468-2720 Mon. thru Thu. 


BLACK DACRON» POLYESTER 
ANTENNA ROPE 


• UNPROTECTED 

• HIGH ABRASION RESISTANCE 

• REQUIRES NO EXPENSIVE POTTING HEADS 

• EASY TO TIE & UNTIE KNOTS 

• EASY TO CUT WITH OUR HOT KNIFE 

• SIZES: 3/32” 3/16” 5/16" 

• SATISFIED CUSTOMERS DECLARE EXCEL¬ 
LENCE THROUGHOUT U S A. 

LET US INTRODUCE OUR DACRON* 

ROPE TO YOU • SEND YOUR NAME AND 
ADDRESS AND WE LL SEND YOU FREE 
SAMPLES OF EACH SIZE AND COMPLETE 
ORDERING INFORMATION. 

Dealer Inquiries Invited 




~ 2472 EASTMAN AVE .BUKONG 21 

synthetic veniura, California 93003 

textiles.mc. <bo 5 > 658 7903 


146 


88 Q3 November 1988 


Electronic Repair Center 

Servicing 

Amateur Commercial Radio 


The most complete repair facility on 
the East Coast. 

Large parts inventory and factory 
authorized warranty service for 
Kenwood. Icom and Yaesu. 

SEND US YOUR PROBLEMS 


Servicing "Haws" lor 30 years, no rig 
too old or new tor us. 

4033 Brownsville Road 
Trevose. Pa. 19047 

91A.flA7.1AOt) ^ 
















Product detector schematic. 



BFO oscillator and tank circuit assembly schematic. 

kept at ground potential so that CR 13 is reverse biased. 
When the front panel AGC power switch is in the 
standby position, the mute input is opened and CR 13 
conducts. The conduction current through CR 13 drives 
the output of U3 C and the AGC bus to -2.1 volts; this 
effectively mutes the receiver. 

The standby mode of the receiver may be overridden 
by shorting standby terminal 2 of the rear panel termi¬ 
nal strip E3 to ground (see fig. 1C). 


The input attenuator has its own AGC voltage, which 
is developed at the output of U3<j. R20 is adjusted so that 
the attenuator AGC voltage is approximately 5 volts 
when a 100 -/A/ signal is injected at the receiver input. 
This voltage decreases to about 2 volts for 100 mV input 
to the receiver. 

CR 12 in the feedback circuit of U3d prevents the input 
attenuator AGC voltage from going more negative than 
about -0.6volt. C13andC14slowtheoutputresponse 
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Noise limiter i-f and noise pulse detector schematic. 


of U3(j to keep the AGC bus from motorboating when a | ot Q f ex t e rnal components, but provides linear detec- 

the input attenuator is active. tionand little455-kHz output component. TheCW/SSB 

Buffer amplifier U1 (fig. 14) also functions as an i-f signal is taken from terminal 6 of U1, through C8. This 

limiter. This limiting effect is important; it prevents output signal goes to the front panel AM/SSB switch, 

unpleasant noise and leading-edge signal bursts. 23 as s hown in fig. ID. 

In the general case, the amplitude of fast-rising i-f sig- The B FO output is attenuated by carrier-level trimpot 

nalsand noise is limited by a fast-responding AGC. How- R4 This pot is adjusted for a carrier level of300 mV rms 

ever, in this receiver design, I couldn't obtain a stable at U1, pin 8. 

AGC loop and at the same time have an AGC attack time 

much faster than about 30 milliseconds. This occurs BFO 

because of the delay introduced by the mechanical filters The BFO is comprised of the original BFO tuned- 

and experienced by the i-f signal as it responds to the circuit assembly and the BFO board shown in fig. IB. 

effects of AGC. The BFO board is shown schematically in fig. 17. It's 

The i-f limiting action of U1 limits the leading edge of nearly identical to that used in the VFO described earlier, 

fast-rising i-f signals and noise to an acceptable level dur- The B FO has its own regulator comprised of voltage 

ing the time interval required for the AGC to operate. The reference CR 2 and resistor R4. The 15-volt power is 

overall effect is to make the AGC appear to have an routed to the BFO through front panel AM/SSBswitch, 

attack time on the order of a few milliseconds. S3. 

The stability of the B FO circuit is only slightly less than 
Product detector thatof the VFO. Atconstanttemperature, its drift is less 

The product detector is shown in fig. 16. I used a than 10 Hz in the first minute after turn-on, and about 
Motorola MC1496 balanced modulator. This 1C requires 10 Hz per hour thereafter. 
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a. 


ASTROISI 

CORPORATION 


9 Autry 

Irvine. CA 92718 
[714)458-7277 



ASTRON POWER SUPPLIES 

• HEAVY DUTY • HIGH QUALITY • RUGGED • RELIABLE • 

SPECIAL FEATURES PERFORMANCE SPECIFICATIONS 

• SOLID STATE ELECTRONICALLY REGULATED • INPUT VOLTAGE 105-125 VAC 

• FOLD-BACK CURRENT LIMITING Piotects Power Supply • OUTPUT VOLTAGE 13 8 VDC t 0.05 volts 

from excessive current & continuous shorted output (Internally Adjustable 1115 VDC) 

• CROWBAR OVER VOLTAGE PROTECTION on all Models • RIPPLE Less than 5mv peak to peak (lull load & 

except RS-3A AS-4A. RS-5A. low line) 

• MAINTAIN REGULATION & LOW RIPPLE at low line input • Alto available with 220 VAC input voltage 
Voltage 

• HEAVY DUTY HEAT SINK • CHASSIS MOUNT FUSE 

• THREE CONDUCTOR POWER CORD 

• ONE YEAR WARRANTY . MADE IN U S A 


INSIDE VIEW —RS-12A 


MODEL RS-50M 


MODEL VS-50M 


RM SERIES 


RS-A SERIES 


MODEL RS-7A 


RS-M SERIES 


MODEL RS-35M 


VS-M AND VRM-M SERIES 


RS-S SERIES 


MODEL R5-12S 


19" X 5'/« RACK MOUNT POWER SUPPLIES 



Continuous 

ICS* 


Size |IN| 

Shippini 

MODEL 

Oily |Amps) 

|Amps| 


Nxlxl 

Wl (lks.| 

RM-12A 

9 

12 


5V« x 19 x 85 

16 

RM 35 A 

25 

35 


5'. X 19 X 12V; 

38 

RM-50A 

37 

50 


55 x 19 x 12V, 

50 

• Separate Volt and Amp Meters 






RM-I2M 

9 

12 


5% x 19 x 85 

16 

RM-35M 

25 

35 


55 x 19 x 12V, 

38 

RM-50M 

37 

50 


5% x 19 x 12V, 

50 


Continuous 

ICS* 


Slzo (IN) 

Sbippro) 

MODEL 

Duly |Amps| 

lAmpsj 


H x W x D 

Wl |lbs | 

RS 3A 

2.5 

3 


3 x 45 x 55 

4 

RS-4A 

3 

4 


35 x 6’* x 9 

5 

RS-5A 

4 

5 


35 x 6V# x 7Vi 

7 

RS-7A 

5 

7 


35 x 65 x 9 

9 

RS-7B 

5 

7 


4 x 75 X 105 

10 

RS-10A 

7.5 

10 


4 x 75 x 105 

11 

RS 12A 

9 

12 


45X8x9 

13 

RS-I2B 

9 

12 


4 x 75 X 105 

13 

RS 20A 

16 

20 


5 x 9 x 105 

18 

RS-35A 

25 

35 


5x 11 x 11 

27 

RS-50A 

37 

50 


6 x 135 x 11 

46 


Continuous 

ICS* 


Slzo |IN| 

Shipping 

MODEL 

Duty |Amps| 

lAmpsI 


H x W x 0 

Wl |lbs.| 

• Switchable volt and Amp meter 






RS-12M 

9 

12 


45 x 8 x 9 

13 

• Separate volt and Amp meters 






RS ?0M 

16 

20 


5 x 9 x 105 

18 

RS-35M 

25 

35 


5 x 11 x 11 

27 

RS-50M 

37 

50 


6 x 135 x 11 

46 

• Separate Volt and Amp Meters • 

Output Voltage adjustable Irom 2-15 volts • 

Current limit adjustable Irom 1.5 amps 

to Full Load 







Continuous 


ICS’ 

Slzo (IN) 

Shipping 

MODEL 

Duly (Amps) 


|Amps| H x W x D 

Wl. |lbs.| 

@138VDC <s>10VDC @5VDC 


@13.8V 


VS-12M 9 

5 2 


12 

45 x 8 x 9 

13 

VS-20M 16 

9 4 


20 

5 x 9 x 105 

20 

VS-35M 25 

15 7 


35 

5 x 11 x 11 

29 

VS-50M 37 

22 10 


50 

6x 135 x 11 

46 

• Variable rack mount power supplies 





VRM 35M 25 

15 7 


35 

55 x 19 X 125 

38 

VRM-SOM 37 

22 10 


50 

55 x 19 X 125 

50 

• Built in speaker 







Cootiouous 

ICS* 


Sizo |IN| 

Shipping 

MODEL 

Duly lAopsI 

Amps 


HxWxO 

Wl. (lbs | 

RS-7S 

5 

7 


4 x 75 x 105 

10 

RS-tOS 

7.5 

10 


4 x 75 x 105 

12 

RS-12S 

9 

12 


45 x 8 x 9 

13 

RS-20S 

16 

20 


5 x 9 x 10V, 

18 


•ICS—Intpfmittpnt flnmmuniralinn Sorvini! 150% Dutv Cvde 5min Ofl 5 min. off) 







UNADILLA 

REYCO/INLINE™ 

Amateur Antenna Baiuns 

For 20 years, preferred by Amateur, Commercial 
and Military Operators. First with built-in lightning 
arrester—minimizes TVI, maximizes power. 


A. 


& 


♦ 


W2AU11&41 W2DUHF ^ W20UVHF 

$17.95 $19.95 $19.95 

W2AU Broadband Ferrita Core Baiuns 

For medium power (1000 waits RF min ) and broadband operation 3-40 MHz 

W2DU Non-Ferrite Very High Power Baiuns 

W2DU-HF (High Power) UNADILLA 

• 1 8-30 MHz 

•3000-9000 watts with 1 1 antenna SWR 
' 1500-5000 watts with 2:1 antenna SWR 
W2DUVHF (High Power 
and Extended Range ) 

•30-300 MHz 

•2000-4000 watts with 1:1 antenna SWR 
' 1 200-2400 watts with 2:1 antenna SWR 
W2AU 1:1 

• 50 to 50 or 75 to 75 ohms 

• For dipoles. V’s, beams, guads 
W2AU 4:1 






Purchase from any of over 
300 dealers nationwide 
or order direct 
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• 200 to 50 or 300 to 75 ohms 
*For high impedance antennas such as folded 
dipoles 

To request informational brochure, call 

617-475-7831 

writ* 

ANTENNA’S ETC. 

PO Box 215 BV, Andover, MA 01810-0814 

Switch All Your Antennas 
Over One Coaxial Feedline 


$20.15 

106 

12VDC 

Energizer 

(Optional) 


Antenna 1 


Antenna 2 


$35.50 
C105B 

2 Position 
On-Ott Coupler 




Radio 


DC— 


$52.00 
105 

DC Operated 
2 Position Relay 
(inside your 
shack) 


(injects DC 
onto coax) 

This system operates trom t.Sto 180 MHz and handles 1250 RF watts 
Use our antenna switching Kit and eliminate excess coax runs. 
With this kit and a single run of coax, you can switch between 
your antennas remotely. Use to add an antenna at modest cost, 
or change array direction. 

Other types and combinations of relays are available. 
Please call or write us for more information, and save on your 
coax runsl 

30 day MONEY BACK GUARANTEE on all products 
Unadilla/Reyco/Inline is now a Division of ANTENNA'S ETC. 



‘America’s Weekly Guide to Satellite TV” 

The best in satellite program¬ 
ming! Featuring: ★ Over 120 
Channels listed ★ Weekly, 
Updated Listings ★ Magazine 
Format ★ Complete Alpha¬ 
betical Movie Listings 

★ Sports Specials ★ Prime 
Time Grids ★ Specials 

★ Programming Updates! 



• Only $45.00 per year (52 weekly issues) 

• 2 Years $79.00 (104 weekly issues) 

• $1.00 for sample copy 

‘NC Residents must add 5% Sales Tax 


Subscribe Today! 

call toll free 1-800-234-0021 

Visa" and MasterCard" accepted 

OnSat P0 Box 2347 Shelby, NC 28151-2347 




The new STV Guide con¬ 
tains valuable information on 
zoning regulations, scram¬ 
bling, plus technical tips for 
installing or updating a satel¬ 
lite system—and now a pre¬ 
cise monthly guide to satel¬ 
lite TV with the latest pro¬ 
gram listings for over 90 
channels! 


srMuii 



All this in each complete issue of STV Guide! 

• Only $48.00 per year (12 monthly issues) 

• $2.00 for a sample copy 

‘NC Residents must add 5% sales tax 



Subscribe Today! 

Call toll free 1-800-234-0021 

Visa ■ and MasterCard * accepted 


STV Guide P0 Box 2384 Shelby, NC 28151-2384 
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S meter driver schematic. 


PHOTO C 



Top inside view showing exposed noise limiter, i-f circuit, and 
added 3.1-kHz mechanical filter. 


Noise limiter i-f and noise pulse 
detector 

As stated earlier, the gated noise limiter has its own 
separate i-f amplifier. This amplifier with the noise pulse 
detection circuit is enclosed in a small chassis located on 
the top deck of the receiver. The position of this chas¬ 
sis is shown in Photos A, B and C. Photo C shows the 
i-f chassis opened with the i-f circuitry exposed. 

The noise limiter i-f and the pulse detection circuit are 
shown in fig. 18. The interconnection of this circuit with 


the front panel noise limiter switch, S4; control pot 
R67; i-f buffer and gated-noise limiter board; and the i-f 
amplifier are shown in the circuit diagram of fig. 1C. 

Q1 and 02 and their associated circuits comprise the 
i-f amplifier. 03 is a unity-gain buffer between the out¬ 
put of the last i-f stage and the AGC and pulse-detection 
circuit. CRi and CR 2 make up the AGC rectifier. AGC 
voltage is developed across C13 and applied to the sec¬ 
ond gate of Q1 and 02. AGC voltage is also applied to 
the first stage of the noise limiter i-f, which is located on 
i-f amplifier board 1 (see fig. 10). 

Noise pulse detection is accomplished by U1 and 
reference-voltage buffer U2. This circuitry functions as 
follows: 



Partial bottom view showing location of switch S-1-G. input 
attenuator board, crystal-calibrator board, and oscillator 
board. 
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Audio amplifier schematic. 



Power supply schematic. 

• A variable threshold voltage is developed across 
front-panel noise limiter control R67 and is applied to 
the noninverting input of unity-gain buffer U2. 

• Threshold voltage at the output of U2 is applied to 
the noninverting input of U1 through R21. R20 and R21 
provide hysteresis, so that the comparator switches 
cleanly. 

• The output of U1 goes to zero for the duration of any 
half cycle of the i-f signal that exceeds the threshold volt¬ 
age developed at the output of U2. 

The output signal from U1 is routed to U5 in the i-f 
buffer and gated noise limiter, (fig. 14). Because this sin¬ 
gle shot is retriggerable, it doesn't complete its time out 
until 5 milliseconds after the last pulse enters. 

S-meter driver board 

The voltage developed by the AGC bus of the solid- 
state receiver isn't compatible with the scale on the face 


of the S meter. I didn't want to change the appearance 
of the receiver by making a new face. My only choice 
was to make some type of nonlinear circuit that would 
match the meter face to the solid-state receiver's AGC 
bus voltage. This is the circuit on the S-meter driver 
board in fig. 19. 

U1 a of this circuit is driven from the AGC bus, as 
shown in fig. 1C. Trimpot R1 on the S-meter driver 
board adjusts the zero offset of the S meter. R 1 is 
adjusted so that the S meter reads zero for 0.5 microvolts 
of RF input to the receiver. The resistor-diode network 
made up of CRi through CR 7 and resistors R5, R 6 , and 
R7 comprise what is equivalent to a nonlinear resistor 
having high resistance at low negative voltages, and the 
converse. 

This circuit provides excellent S-meter calibration 
throughout its range. An S9 meter reading in the origi¬ 
nal receiver corresponded to a 100-mV signal. I prefer 
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KENWOOD 
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A 4 A *1 A ^ 

0 
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IC-781 



HF Equipment 

Ll»l 

June 

1C 781 New Deluxe HF Rig 

15995 00 

Call! 

IC-761 Loaded With Extras 

2699 00 

Call 1 

IC-735Gen CvgXcvr 

1099 00 

Calll 

lC75lAGes Cvg Xcvr 

1699 00 

Caul 

IC 575A 10m/6m Xcvr 

1399 00 

Call! 

Receiver* 



IC R7000 25 1300 ♦ MHz Rcvr 

1199 00 

Call! 

IC R71A 100 kHz 30 MHz Rcvr 

999 00 

Call S 

VHF 



IC 22BA New ?5w Mobile 

509 00 

Cam 

IC 22BH New 45w Mobile 

539 00 

Call S 

IC-275A All Mode Base w/PS 

1299 00 

Calls 

IC 275H All Mode Base lOOw 

1399 00 

Cans 

IC 28A FM Mobile 25w 

469 00 

Calls 

IC-20H FM Mobile 45w 

499 00 

Cans 

IC 2GAT New 7w HT 

429 95 

Call S 

IC-2AT FM HT 

31900 

Cans 

IC 02AT FM HT HP 

409 00 

Call t 

IC >»2AT Micro HT 

329 00 

Cans 

IC 900 Six Band Mobile 

639 00 

Cans 

UHF 



IC 475A All Mode 25w 

1399 00 

Call S 

IC 475H All Mode 75w 

1599 00 

Cans 

IC 48AFM Mobile 25w 

509 00 

Cans 

IC-4G AT New 6w HT 

449 95 

Call S 

IC4AT FM HT 

349 00 

Cans 

IC-04AT FM HT 

449 00 

Cans 

IC ,4AT 440 FM HT 

369 00 

Cans 

IC 3200A FM 2m/70cm 25w 

649 00 

Cans 

IC 32AT Dual Band Handheld 

629 95 

Cans 

iC 3210 Dual Band Mobile 

TBA 

Calls 

220 MHZ 



IC 375A All Mode. 25w Base Sta 

1399 00 

Cans 

IC 38A 25w FM Xcvr 

489 00 

Cans 

IC-37AFM Mobile 25w 

499 00 

Calls 

IC-3AT FM HT 

349 00 

Calls 

IC-03AT Deluxe HT 

449 00 

Calls 

1.2 GHz 



IC 1271A All Mode lOw 

1269 00 

Call S 

IC-1200 FM lOw Mobile 

699 00 

Calls 

IC-12AT Deluxe iw HT 

47300 

CallS 







Hi, 5. ft 

||rT* 


) A 


TS-940S 



HF Equipment 

List 

June 

TS 940S/AT Gen CvgXcvr 

12449 95 

Call 1 

TS aaoS/ATGen CvflXc.r 

1379 95 

Calll 

TS140S Compact. Gen CvgXcvr 

929 95 

Call 1 

TS 680SHF Plus 6m Xcvr 

1099 95 

Call! 

TL-922A HF Amp 

1649 95 

cam 

Receivers 



R 6000 100kHz 30MHz 

999 95 

Calls 

n-2000 150 kHz-30 MH/ 

749 95 

Calls 

RZ 1 Compact Scanning Recv 

599 95 

Calll 

VHF 



TS 711A All Mode Base 25w 

1029 95 

Cans 

TR 751A All Mode Mob-le 25w 

649 95 

CallS 

TM-221A Compact FM 45w 

439 95 

Cans 

TM 2530AFM Mobile 25w 

479 95 

Cans 

TM 2550AFM Mobile 45w 

499 95 

Cans 

TM-2570A FM Mobile 70w 

599 95 

CallS 

TH 215A 2m HT Has It All 

379 95 

Cans 

TH 25AT 5w Pocket HT NEW 

349 95 

CallS 

TM 721A 2m/70cm. FM Mobile 

649 95 

Cans 

TM-621 2m/220 FM. Mobile 

699 95 

Call! 

UHF 



TS 811A All Mode Base 2Sw 

1 229 95 

Call i 

TR 851A25W SSB/FM 

749 95 

CallS 

TM-421A Compacl FM 35w 

44995 

Cans 

TH 415A 2 5w 440 HT 

399 95 

Call S 

TH 45AT5W PockolHT NEW 

369 95 

Cali S 

TW-.M00A.2m/70cmFM 

599 95 

CallS 

TH 55 AT 1 2 GHz HT 

499 95 

CallS 

TR 50 1W 1 ?GHz FM 

629 95 

CallS 

220 MHZ 



TM 3530A FM 220 MHz 25w 

499 95 

CallS 

TH 31BT FM. 220 MHz HT 

299 95 

CallS 

TM 321A Compact 25w Mobile 

449 95 

CallS 

TH 315A Full Featured 2 5w HT 

399 95 

CallS 


FT 767GX 

HF Equipment 

FT 747 GX New Economical Performer 
FT 757 GX II Gen CvgXcvr 
FT-767 4 Band New 
FL 7000 15m 1 60m Solid Stale Amp 

Receivers 

FRG-8600 150 kHz • 30 MHz 
FRG 9600 60 905 MM/ 

VHF 

FT 212RH NEW 2m. 45w mobile 
FT 211 RH 2m, 45w, FM 
FT 290R All Mode Portable 
FT 23 R/TTMmiHT 
FT 209RH FM Handheld 5w 
UMF 

FT 712RH. 70cm. 35w mobilo 
FT 711RH FM Mobile 35w 
FT-73 R/TT Mint HT 
FT 709RH FM HT 4w 
FT 790R MKII FM/SSB. 25w 
FT 2311R lOw 1 2GH/.FM 
VHF/UHF Full Duplex 
FT 736R. New All Mode. 2m/70cm 
FEX 736 50 6m. lOw Module 
FEX 736 220 220 MHz 25w Module 
FEX-736 1 2 1 2 GHz. lOw Module 
FT-690R MKII 6m. AH Mode, port 

Dual Bander 

FT 727R 2m/70cm HT 

220 MHZ 

FT-33R. mini HT 
FT 109RH New HT 
FT 312 RM Mobile 
FT-311 RM Mobile 

Repeaters 

FTR-2410 2m Repealers 
FTR-5410 70cm Repealers 



JUN’S BARGAIN BOX 


SPECIAL BARGAIN PRICES 
THIS MONTH ONLY 


°oi 


A-b/iSt 


QQ2 


OVERSTOCK SALE 

Call for Special Price 

ICOM YAESU 

03AT FT 727R 


• AMATEUR • TWO WAY • MARINE# SE HABLA ESPANOl 

• Free U P S Cash Order • (Most Hems. Most Places! 


(( 213 ) 390-8003 


3919 Sepulveda Blvd. 
Culver City, CA 90230 


Subscribe 

Today 

Call Toll Free 
(orders only) 

1 ( 800 ) 341-1522 
Have your credit card 
ready 

Ham Radio Magazine 


"ONLINE" U.S CALL DIRECTORY 

Hamcall service gives you all hams via 
your computer 4 modem Updated each 
month! Only $29.95 per year Unlimited 
use - you pay tor phone call 

BUCKMASTER PUBLISHING 
Route 3. Box S6 
Mineral, Virginia 23117 
703/894-5777 vlsa/mc 800/282-5628 


Short Broadband Dipoles & Sloi 

Tr.pl... l .vnJu.I.-rl.t. ■ Tl.nl... } & .1 I 
*f®l< *h\*o »niffin» *a ilk r*i 
hroiJ T A .'bind rfwmiKc.Tf 
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256 for an S9 reading and calibrated the meter 
accordingly. 

Audio amplifier 

The output of the product and AM detectors is routed 
through the front panel switch and from there through 
front panel af gain control R62 (see fig. ID). The af 
gain-control output is routed to the audio-amplifier cir¬ 
cuits shown in fig. 20. 

The first audio stage, U1 a , is a unity-gain buffer 
whose output drives a unity-gain, two-pole active low- 
pass filter. This filter consists of U1 b and its associated 
components. U1 b drives an SK3435 amplifier module. 
Feedback resistors R5 and R8 give the amplifier a gain 
of 10. The module is powered from the unregulated 25- 
volt supply and has a power capability in excess of 5 
watts. The 3-db bandwidth of the audio amplifier is 300 
to 3000 Hz. The output of the audio stages feeds the 
speaker terminals and headphone jack as shown in fig. 
ID. 

Power supply 

The power supply is shown in fig. 21. T1 and T2 are 
Radio Shack filament transformers having a 12.6-volt 
center-tapped secondary rated at3A. Transformer T3 
has a 36-volt secondary rated at 60 mA. The 80-volt 
unregulated output is obtained by connecting all of the 
secondaries in series. The input to the rectifiers for the 
± 15 volt three-terminal regulators comes from the cen¬ 
ter tap of T2. Simple half-wave rectifier circuits are used 
for all the supplies. The 6-volt AC power for the panel 
lamps is taken from the center tap of transformer T1. 

VFO alignment 

I did a lot of experimenting with the permeability tuned 
section of the VFO while designing this oscillator. By the 
time I had decided on the design described above, VFO 
linearity wasn't what it was supposed to be. 

I recalibrated the oscillator by measuring the VFO out¬ 
put frequency with a frequency counter, then plotted the 
output frequency as a function of dial setting. This plot 
gave a clear indication of those areas on the dial where 
the VFO's frequency needed to be increased or 
decreased. 

I first adjusted the trimming stud of L200 to get the end 
points of the VFO dial lined up. I then opened the her¬ 
metic enclosure and adjusted the PTO tracking washers 
to restore the linearity between the end points. I had to 
repeat this process a number of times before the VFO 
linearity and alignment were restored. 

The next time I make this modification, I won't change 
the location of the tap on L201 of the VFO. I suspect that 
the drift characteristics will be almost as good, and I'm 
surea lot less effort will be necessary in the realignment 
of the VFO after the modifications are made. 


General alignment 

The balance of the alignment, with a few differences, 
can be done in the same order and way as that described 
in the 75A-4 operator's manual. The more important 
differences are listed as follows: 

• When measuring i-f output amplitude, I made all my 
measurements with an oscilloscope connected through 
a probe to TP1 of the i-f buffer and gated limiter board, 
fig. 14. 

• I adjusted the output of the band-select crystal oscil¬ 
lator to 5 volts peak-to-peak on all bands. This adjust¬ 
ment was made with the oscilloscope and probe through 
the 1 -pF isolating test point on the band-select crystal 
oscillator board of fig. 6. The method of computing the 
crystal oscillator output amplitude was described in the 
band-select crystal oscillator section above. 

Performance measurements 

Comparative measurements of sensitivity, two-tone 
intermodulation distortion (IMD), and blocking were 
made using the methods and test setup described in 
Chapter 25 of the 1987 ARRL Handbook. 

I used a Hewlett-Packard HP606A RF generator and 
a Boonton Radio Corporation 240A R F generator as the 
signal sources for these tests. Both of these generators 
have excellent precision attenuators. A Wavetek 5080.1 
precision step attenuator, a Mini Circuits ZSC-2-1 hybrid 
combiner, and a Ballantine 323 true rms-reading volt¬ 
meter made up the balance of the test setup. A Tektro¬ 
nix 2235100-MHz oscilloscope was used to verify ail ini¬ 
tial signal amplitudes before adding attenuation. 

The combined drift of the BFO and VFO was meas¬ 
ured by placing the receiver in the SSB mode and tun¬ 
ing in an external crystal calibrator. The audio-frequency 
output tone was measured for8 hours, beginning from 
a cold start. The drift amounted to 13 Hz in the first min¬ 
ute, followed by a slow drift of about 26 Hz per hour. The 
slow drift stabilized after about 3 hours, giving a total drift 
of91 Hz in that 3-hour period. Once stabilized, receiver 
drift was approximately ± 10 Hz per hour. 

The major source of drift appears to be heat generated 
by the transformers located on the chassis near the BFO. 
This heat warms the chassis in the location of the BFO 
tuned-network assembly. A purist would probably 
mount these transformers on a heat sink above the chas¬ 
sis to improve the receiver's long-term drift. I haven't felt 
a need to do this because the drift that does occur seems 
innocuous. 

Conclusion 

As you might guess, this was a long-term project. I 
don't recommend that you take on this conversion 
unless you have another receiver to use in the meantime. 
A good oscilloscope and signal generator are essential. 
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On the other hand, if you have the experience and equip¬ 
ment, you will find this a satisfying project — particularly 
if you have a 75A-4 that isn't being used because of cir¬ 
cuit problems or lack of good tubes. 
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PC board layout for groundplane and trace sides, continued 
from page 60 . 


AND, THE WINNER IS... 

Congratulations to Norman Roller. W6EDD. the winner of September's 
sweeps drawing and to Richard Measures. AG6K. author of September's 
most popular WEEKENDER - "An Easy-to Build NiCd Pulse Charger Both 
will receive a handheld radio. Want a chance to win? Just send us the evalu 
ation card bound into this issue to enter for November's drawing, or submit 
a WEEKENDER project. Who knows; the next winner could be you! 

Many thanks to all of you who ve been supporting us during this time of 
change Your insightful letters, comments on the evalution cards, and man 
uscript submissions will all play a part in creating the best HAM RADIO ever 
Keep'em comingl 
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FIGURE 1 



Schematic of the circuit used to interface from the + 12Vdc keying output of the TS440S 
to the -120 volt bias supply of the Heathkit amplifier. 


TS-440 interface for 
keying linears with 
high voltage biasing 

I recently had a problem posed to 
me involving keying the relay of a 
Heathkit low-band linear from a Ken¬ 
wood TS-440. The relay power in the 
linear is obtained from the - 120 volt 
bias supply, and the transmit keying 
output from the Kenwood is +12 volts 
at 10 mA, maximum. The circuit below 
solved the problem. The key ingredient 
is the PNP driver transistor, which 
must be capable of handling at least 
150 volts at about 250 mA. I've indi¬ 
cated several ECG types that meet the 
circuit requirements. 

I'm sure others are running into the 
same or similar problem; I hope this 
circuit solves it! 

Hugh Wells, W6WTU 


Two simple 80-meter 
radiators for short and 
long skip 

Getting the optimum performance 
from his equipment and antenna sys¬ 
tem is every ham's greatest desire — 
at least it should be! With this in mind, 
I want to share two simple but efficient 
radiators I've used during my 27 years 
in Amateur Radio. 

The first is a high-angle radiator, the 
second a low-angle radiator. The first 
is for contests, local round tables, and 
other local communications. It 
produces a strong signal because it's 
really a two-element antenna. This is 
because the earth appears as a reflec¬ 
tor to the antenna when the antenna 
is mounted at the proper height. On- 


the-air comparative reports were made 
between the "lazy loop" mounted at 
approximately 25 feet and an 80-meter 
dipole mounted higher. Both receive 
and transmit reports consistently 
favored the loop. 

The lazy loop construction is very 
basic (see fig. 1). The total length of 
the loop is approximately one wave¬ 
length. Because the loop is actually 
square, each side is 66' 5" for a total 
wire length of 265' 8". The optimum 
height above ground should be in the 
neighborhood of 0.15 wavelength or 
41'. Because of the effect of the 
ground on the antenna, the feed 
impedance is between 50 and 60 
ohms. You should have no problems 
feeding the antenna directly with 50- 
ohm coax; however, you can use a 
balun if you wish. The loop can be 


constructed from copper wire of 16 
AWG and up. 

The second antenna, known as the 
"delta loop," provides exceptional 
low-angle radiation, which is useful for 
working DX. Construction again is 
very straightforward; you use a suita¬ 
ble gauge of copper wire cut to 
approximately 270' in length. Provided 
the antenna is laid out as shown in fig. 
2 , the feed impedance will be close to 
50 ohms, allowing a direct feed with 
50-ohm coax. Some of the pluses of 
this antenna are: 

• Will fit anywhere a full-size 80 meter 
dipole will. 

• Can be physically lower than an 80 
meter dipole, and still perform as 
well or better. 

• Can be fed directly with 50-ohm 
coax. 
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Full wave horizontal loop with dimensions. This antenna is 
an excellent high-angle radiator and should be very useful for 
local communications. 


05 IB l)H hHUHf 
ACCORDING TO r*C 
Mini 5 0-AMI t I H 


Inverted Delta Loop for 80 meters. This antenna provides a 
good low angle of radiation and is excellent for Dxing. 


So if you’re tired of that old 80-meter dipole that just won't perform the way you want it to, here are two veteran 
antenna designs which will provide many hours of pleasant operating. 

Sever Diaconu, Y04WU 
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An overview of opera¬ 
tional amplifiers: part 1 

This month's topic is a discussion of 
the basics of operational amplifiers and 
other linear 1C devices. Because the 
role of these devices is so great in radio 
communications equipment and cir¬ 
cuits, it's important to understand 
them. Op-amps can be used for audio 
applications, in electronic measure¬ 
ment instruments, and in control cir¬ 
cuits. 

Operational amplifiers 

Figure 1A shows the usual circuit 
symbol of the op amp. An alternate 
symbol is shown in fig. IB. (Burr- 
Brown and some ARRL literature use 
the alternate symbol.) This symbol is 
technically the "correct" one to use. 
It uses a curved back to which the 
input leads are attached. However, the 
version shown in fig. 1A is used 
almost universally, even though it is 
the generic amplifier symbol, and 
could denote any amplifier stage — 
including the operational amplifier. 
Because it's the industry standard. I'll 
use the symbol in fig. 1A here. 

Note the pin-outs for the amplifiers 
in fig. 1 . The pin numbers given are 
for the 741 device, but have become 
something of an industry standard. 
There are two input connections, two 
power supply connections, and one 
output connection. There is no 
"ground" or common connection. The 



Standard op-amp symbol. The pin outs are 
"industry standard" 741-family and fit a 
large number of different devices. 


B 

N 


^-o OUTPUT 


V- 


'Official" symbol used in some catalogs and 
ARRL publications. 


signal common is taken from the 
power supply common line. More on 
this in a moment. 

The two power supply connections 
are V + and V -. The V + supply is 
positive with respect to common; the 
V - is negative. The range for these 
voltages is typically ±4 volts to ± 18 
volts, although a number of examples 
exist with wider (or slightly different) 


voltage ranges. A GE RCA CA-3140 
BiMOS device, for example, operates 
at potentials up to ±22 volts for V - 
and V +, while certain "low-power" or 
"micropower" op amps operate down 
to ±1.5 volts DC. 

In addition to the absolute voltage 
limits, there are sometimes relative 
limitations. For example, older 741 
devices have a 30-volt limit for the volt¬ 
age defined by the expression 
KV+) —(V-)], even though each V - 
and V + can be as high as 18 volts. As 
a result, if V + is +18 volts, then V - 
must be not greater than -12 volts in 
order that the differential not be 
greater than 30 volts [(+18) —(-12) 
= +30 volts]. 

The selection of power supply vol¬ 
tages might also depend on the maxi¬ 
mum anticipated output voltage. If the 
amplifier is being designed for use with 
an analog-to-digital converter that has 
an input voltage range of - 10 to +10 
volts input, then I certainly want the 
output of the amplifier to be capable 
of achieving those values. But there is 
a limit on how high the output voltage 
can reach; that limit is a function of the 
power supply voltage. In general, the 
limitation is based on the number of 
PN junctions between the output ter¬ 
minal on the 1C and each power sup¬ 
ply terminal. Each PN junction has a 
0.7-volt drop which must be 
accounted for. If there are four PN 
junctions between the output terminal 
and the V + power supply terminal, for 
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example, then the maximum allowable 
output voltage will be [(V+) — (4 x 
0.7)] volts, or 2.8 volts lower than V + . 
When I want the output terminal to 
swing to +10 volts, Jhe absolute mini¬ 
mum V + power supply voltage will be 
10 + 2.8 volts, or +12.8 volts DC. 
Obviously, a + 12 volt DC power sup¬ 
ply won't work in this case. In general, 
ordinary bipolar transistor op amps 
(like the 741) require a supply voltage 
2 to 4.5 volts higher than the maximum 
required output voltage, but must also 
remain within the V + and V - con¬ 
straints of the device. Some BiMOS 
and BiFET devices are available in 
which the maximum output signal 
voltage can be as low as 0.5 volts 
below the power supply potential. 

Operational amplifier 
inputs and outputs 

The two inputs for the operational 
amplifier form a "differential pair" 
because they are 180 degrees out of 
phase with each other. The inverting 
input (-) produces a 180-degree 
phase shift between the input signal 
and output signal (in other words, a 
positive-going input signal produces a 
negative-going output signal, and vice 
versa). The noninverting input ( + ) 
produces a zero-degree phase shift in 
the output signal. Since one input 
produces an in-phase output and the 
other produces an out-of-phase out¬ 
put, simultaneous application of the 
same voltage to both inputs produces 
a zero net output potential. I'll use this 
information in a later section to form 
the differential amplifier. The two 
inputs on the op amp offer a very high 
impedance, which is infinite in the ideal 
model. On paper, they are a perfect- 
voltage amplifier input. 

The output of the operational ampli¬ 
fier is also suited to a perfect-voltage 
amplifier circuit. The output 
impedance of the typical op amp is 
usually quite low (10-100 ohms), so it 
forms a nearly perfect voltage source. 

Operational amplifier DC 
power supplies 

Figure 2 shows a model of the typi¬ 
cal operational amplifier power supply. 


FIGURE 2 



ts 

„ > 


k C3 

N o.i m f 

+ 

_1 

r \ 

^7 

^ C2 7 

— C4 
^ 0.\ m F 






DC power supplies for the op amp. 


Either batteries or electronic power 
supplies operated from the AC power 
lines can be used. Recall that you have 
two different voltages in the op amp 
power supply: V + and V - . Voltage 
V + is supplied by B1; V - is supplied 
by B2. The common (or ground) con¬ 
nection is the junction between the 
two batteries. Normally, B1 and B2 will 
have the same voltage rating, but that 
is not a strict requirement unless other 
circuit considerations apply. 

The capacitors shown in fig. 2 are 
used for decoupling, especially when 
multiple stages are fed from the same 
power supply. Capacitors Cl and C2 
are normally 1-100/iF electrolytics, and 
are used for decoupling low-frequency 
signals. Capacitors C3 and C4 are used 
for decoupling higher frequency sig¬ 
nals. You can't normally use the higher 
value Cl /C2 for high-frequency signals 
because these are ordinarily electro¬ 
lytic capacitors, which are ineffective 
at high frequencies. Fortunately, some 
new capacitors will operate to the fre¬ 
quencies covered by the gain- 
bandwidth product of most op amps. 

The power supply common or 
"ground" connection is used as the 
zero-reference point for input and out¬ 
put signals on the operational ampli¬ 
fier. Whether the common is actually 
grounded or not depends upon circuit 
design considerations. In most cases 
it is grounded for the sake of simplicity. 

In most applications, electronic 
power supplies used for B1 and B2 
must be voltage regulated. Although 
there are certainly numerous applica¬ 
tions where voltage-regulated DC 
power supplies are not strictly 
required, they are almost always good 


engineering practice. Because there 
are low-cost three-terminal fixed- 
voltage regulators now on the market, 
it's easy to obtain regulated power 
supplies. 

The ideal operational 
amplifier 

Before getting further into opera¬ 
tional amplifier circuits, let's set the 
stage for a simplistic circuit analysis by 
discussing the properties of the "ideal" 
op amp. This ideal device has the fol¬ 
lowing: 

• Infinite open-loop gain 

• Zero-output impedance 

• Infinite input impedance 

• Zero-noise contribution 

• Infinite bandwidth 

• Differential inputs which "stick 
together." 

Let's define these properties and com¬ 
pare them with those found in practi¬ 
cal 1C operational amplifiers. 

Infinite open-loop gain. This means 
that the voltage gain of the ideal oper¬ 
ational amplifier in the open-loop (i.e., 
no feedback) configuration is infinite. 
Real op amps don't even approach the 
ideal, but are still good enough approx¬ 
imations to make the device function 
properly. The ability of practical op 
amps to approach the ideal depends 
on having extremely high open-loop 
gain, otherwise the equations behave 
badly. In practical devices, you'll find 
that the open-loop voltage gain (A vo! ) 
will be 20,000 in low-cost devices, and 
well over 1,000,000 in premium ones. 

Zero-output impedance. The oper¬ 
ational amplifier is supposed to be a 
perfect-voltage amplifier, so it should 
offer an output impedance of zero. 
Real devices have output impedances 
of 10-100 ohms, with most being 
around 50. 

Infinite input impedance. This par¬ 
ameter means that the input will nei¬ 
ther sink nor source electrical current. 
Recall that input impedance is Z = 
Vj n /lj n , so for input impedance to be 
infinite, lj n must be zero. In real oper¬ 
ational amplifiers, the input current is 
non-zero. This is one of the primary 
differences between premium and low- 
cost devices. Low-cost amplifiers use 
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P.O. BOX 567 
VAN NUYS. CA 91408 

TWX-ST010101B3 
(AU ELECTRONIC) 

OUTSIOE THE U S A. 
SEND $1.50 POSTAGE 
FOR A CATALOGII 


LIGHT EMITTING DIODES (L.E.D.) 

STANOARO JUMBO L«0 HASHING IEO LED HOLDER 
CfMuMO ^ mmvuA* * T«opMrwto» tm 

Timom -tott^oa# - CAT* HLtO I 

A4P <0n|<u In* rOtorM# 

CAT# LID-1 lOOtorlDM AfO «• 0C«f> 

*000 kv 41 <0 00 CAT* LED-4 lOtoMM CUPUTf LED d 
MtIN |I00 mU> HOI OF A f 

GACCM lOtoiBOO CAT* LtDAO <0 to> M W UM * * 1 ( 0 ^ 5 

CAT* KD I 100 tor 117 00 ... . t», nkju « 

(000ks I*50 00 ...POLAR LED TV# T » V4 *ua IFD 


STORES: 

t*t 4M41U 
•44 » ll'HOKt i<) 

yam uni 

u>» iimtxiii *tve 


104 latitn, ca asms 

warn hoy*, ca tun 
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1500 + WATT TRANSMATCH KIT S169.95 OTHER KITS 



BASIC KIT: INDIVIDUAL ITEMS 


A-llcle Reprints (refundable).$1.50 

G3RUH, PSK Packet Modem. Satl.7TerrestnalS99.00 
PC Board tor above only, delivered $27 99 

Ten-Tec Designer Cabinet lor above $12 00 

K9CW Memory Contest Keyer $109.00 

Yaesu FRG-9600. .1 to 60 MHz Converter $94 95 
20m CW, 1S» Transceiver (H R 6787) $159 95 

SOW 75M SSB XCVR.$199 95 

Fectory Wired 


1 - rotary Inductor 28|<h $59 00 

2 ■ 6 1 ball drives .$9 00 ea 

1 - 0-100 turns counter ... .$65 75 

2 - variable capacitors 

25-245 pt 4500 V. .$44 00 ea 

OPTIONS— 

enclosure (pictured In Sept 86 CQ) $64 00 
4:1 balun kit. $22 50 

dull, tirfflinils. chillis, cinmic stindotls, hirdwiri 


Nt.Tech DVK-100A (New Model) 

B & W PT-2500A Amp 
B & W VS1500A Tuner 
Amp Supply/Amerilion Linears 

Shipping Extra Unless Noted 
Catalog St.00 

RADIOKIT • P.O. Box 973-H 
Pelham. NH 03076 • (603) 635-2235 
toroids, imp components. B4W coll Hock, tic 


$269 00 
St 670 00 
$388 00 
CALL 
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bipolar transistor input stages and have 
input bias and leakage currents of up 
to 1 or 2 rti.iliamps to contend with. 
Certain others have the input currents 
in the nano- to picoamp -ange. The 
RCA BiMOS op amps (l /RCA CA- 
3140, etc.) use MOSFET input transis¬ 
tors to produce an input impedance of 
10’ 2 ohms. For most practical purposes 
that impedance is "infinite." 

Zero-noise contributio The noise 
referred to here is internal device¬ 
generated noise added to the signal. 
This is another difference between 
low-cost and premium devices. The 
low-cont amplifiers add considerabl 
"hiss" noise, making them unusable 
on low-signal applications. 

Infinite bandwidth. This parameter 
means that there is no limit to the oper¬ 
ating freqi >ncy of the device, which 
is patently absurd in the case of real 
operational amplifiers. Unconditionally 
stable, frequency-compensated 
devices like the 741 may have an upper 
frequency limit of only a few kilohertz, 
while other op amps operate to several 
megahertz. Only a few devices are 
available for tne high HF or low VHF 
frequency ranges. They are usually 
labeled "video operational amplifiers," 
or something similar. Some devices 
with gain-bandwidth products that 
imply HF operation don't operate as op 
arrps per se, but will work to somf 
degree even though they don't oper¬ 
ate in accordance with standard op 
amp rules and equations. 

Differential inputs which "stick 
together. " This property is essen ; al to 
the simplified circuit analysis used. It's 
also used in some circuit applications, 
like "bridge audio." The property 
implies .at a voltage applied to one 
input will also appear on the other. 
You must treat both inputs mathemat¬ 
ically the same in this regard. If you 
apply a voltage to the noninverting 
input, then you must treat the invert¬ 
ing input as if it also sees that voltage. 
This statement is not merely some the¬ 
oretical device used to make equations 
work. If you apply a real voltage to a 
real noninverting input, and then con¬ 
nect a real voltmeter to the inv ng 
input, you will measure the sam It- 
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age at that point. This point is very 
important, and I'll touch on it again 
next month when I deal with inverting 
and noninverting amplifiers. 

Next month... 

Next month I'll expand on the op 
amp theme and look at the three most 
basic circuit configurations: inverting 
follower, unity gain noninverting fol¬ 
lower, and noninverting follower with 
gain. I'll derive the transfer equations, 
and display an interesting property of 
operational amplifiers — the property 
that makes them so easy to use. 

This article is based on my new 
book: "1C User's Casebook," (Sams 
No. 22488, available from the HAM 
RADIO Bookstore for $12.95, plus 
$3.50 shipping and handling. I can be 
reached at POB 1099, Falls Church, 
Virginia 22041 and would like to have 
your comments and suggestions for 
this column. 

Article H HAM RADIO 


Cleveland Institute 
of Electronics 


1776 East I7rh Si . Cleveland, t>hn. 441 14 


“WI womowioi — ^ 

Barru Electronics Corp. 

# WORLD WIDE AMATEUR RADIO SINCE 1050 I 

Your on* source for all Radio Equipment! 

I - ■ Br* e* *■ _- *** -s-m.Ti.nna 




MART PATCH 

At, • iv 




Ten T*c 
Tune. 229B 




Complete Butternut Anltnne 
inventory In Stock' 


ooo 


EQUIPMENT 
IN STOCK 


otOttAi ntroucMCv countim 

0phJ«*Kt'(*Kl mod* «MOM 0 OOOMMi 
iMM.t. Mr*l«*i 1R 1000 0 600 MH 


SANOLAN PortabH Shortwave H*d.o» 

I Mr0«n 'iwi 


S/2B 6JS6C 
12BV/A & 


BENCHER PADDLES 
Baluns low pass filters 

INSTOCK 


MAli Ai m HS TO BARRY ELECTRONICS CORP 512 BROADWAY NEW YORK CITY NY 10012 (FOUR BLOCKS NORTH OF CANAL ST i 


|| New York City's 


LARGEST STOCKING HAM DEALER 
COMPLETE REPAIR LAB ON PR 


“Aqul Se Habla Eapanol" 

HAHHV INTERNATIONAL TELEX 12/6/0 
MERCHANDISE TAKEN ON CONSIGNMENT 
FOR TOP PRICES 

»••*«,* AM lo* > »'M In...***, 

» ' n.1*, AM • • **M .«iw «•»•» "ji 

AUTHORi/I D OlSTs MCKAY D*MI v. • i)R 
SHORTWAVE AMENNAS A RECEIVERS 
iRTlLEl Spring SI Station 
Sub*■.• mm I Prince St Station 

• NO F T«*in Station 
Hu* Broadway »6 lo Spring St 
e,m *w» it em tiaiM>» 


Wi* Sloe* AL A ARRi Alpha Amoco Anionna Spot-al »l* Aftialic Aatron 
BAK BAW Bone no 1 B*nt BuRornul CDE CES. Communication* So*f 
i Comm,u ,i r.i Connector*. CuftKciatl Da.oa Qipima* Drana E-m* Hm-4 Sound Henry 

i.i'K• k'qu uaio 1 . Hurtle* (NewironceL Hy-Qwn, Icon* KtM Kantromc* l*r*.n Mjr JW 

uieian* Aiamtar.i Muior M»ago Newi*nn«-» NyeVamg Maximal «r Product* RaooAmalem 
k» Wr mmvo CaUDoo* S«*ton Shu«e Tolo* Tempo Ton Toe To*yo Hi PtMo. Trony* 
*• t>u«.«a»» TUBES W7AU Wabo- Wiioor* vae»uHamarwiCommn«cialHafl*ia Vocom 
*•••"*• ale I va,.op*o« Curb* TnE* Wacom Duple «•** Repeal*'* Pn#ip* Oodgo 
!l "*' Fa«on imo.com* Scanmwa C-yrtai* Rodo PutiWtlwi Unman Kenwood 
Maioo Matron R» C Amp Supply 

imlNlma* WI MOW STOCK COMMf ftCIAl COMMUMICA f KMt ST&TMt* 

mam re Air MiMOiiiBfwvirrn pmOM iMvoueivmcnaM miumniMu 

COMMIRCIAL KAOIOS Ho. had A aarvic.d on premia** Al ( 

Amateur Radio Courses Given On Our Premises. Call sales 
I■ port Orders Shipped Immediately. TKLKX 12-7670 FINAL 


AcrreOied Member Nalionei Home Study Count* 

CIE is the world's largest independent 
study electronics school. We offer ten 
courses covering basic electronics to 
advanced digital and microprocessor 
technology. An Associate in Applied 
Science in Electronics Engineering 
Technology is also offered. 

Study at home — no classes. Pro¬ 
grams accredited and eligible tor VA 
benefits. 


m a ■— Cleveland Institute *4 Electronic* 

11 1776 East 17th St . Cleveland. Ohio 44114 
YES' I wjnt to get started. Send me mv CIE khool 
catalog tncluding detail* ahnot the Awocwtc IVgree 
program. 

Print Name_ 

Addma_ Apt- 

Cirv_ Stare_Zip_ 

Age_Area Code/Phunc No_ 

Check N*x lo« (r.I lUilIrtm tin EJucational Benefit* 
□ Vcreran (~) Active Duty MAIL TODAY! 
^ 131 AMR 07 


Barry Electronics Commercial Radio Dept offers the Best in two-way communications for Busi 
nesses. Municipalities, Civil Defense. Broadcasting Companies. Hospitals, etc Sales and Service 
lor all brands Maxon. Yaesu. Icon. Tad. Octagon. Regency/Wilson. Midland. Standard. Umden 
Shinway. Fujitus, Seas. Spillsbury. Neutec. etc Call or write for information. 212-925-7000 


INTERFERENCE? 


★ Interference Location 

★ Stuck Microphones 

★ Cable TV Leaks 

★ Security Monitoring 


★ VHF and UHF Coverage 

★ Computer Interface 

★ Speech Synthesizer 

★ 12 VDC Operation 


New Technology (patent pending) converts any VHF or UHF FM receiver into an 
advanced Doppler shift radio direction finder Simply plug into receiver's antenna 
and external speaker jacks. Uses tour omnidirectional antennas. Low noise, high 
sensitivity for weak signal detection. Call or write for full details and prices 


DOPPLER SYSTEMS, INC. P.O. Box 31819 

Phoenix, AZ 85046 


(602) 488-9755 
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Wideband Preamp 10-1000 Mhz 

Duol GasFet low noise 
preamplifier for HF, UHF or VHF 
systems. Just perfect for the R- 
7000. Excellent for Spec 
Analyzers, Scanners, etc. Gain 20 
Db +/- 1 DB, -3 Db at 2 & 1100 
Mhz. 1 Db compression of :>-10 
Dbm. Intercept points ^-45 Dbm. 
New shipped price of only 
$124.95. Pa. residents please add 
6% state tax. 

GTI Electronics 
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RD1 BOX 272 
Lehighton, Pa. 18235 
717-386-4032 


Mobiler’s Dream! 

Cun you use u 6 dll stronger signal? 

Would 50 't more bandwidth Ik* helpful'* 

Our SI 40 mobile antenna is the answer 
I lundles 600 watts for another <> dl) 

SI to, 40 10 meters; SI 75. 75 15 meters 

County Hunters Software 

l>esigned by a lop county hunter lor county 
hunters. Works on all IBM type computers 

R-4C Enhancements 

Write for catalog 

From the performance company 

Sherwood Engineering Inc. 

1268 South Ogden Street. Denver, <<> 80210 
(303) 722-2257 Monday Friday 9 A M 5 P M 

Sales. Service. Installations available from 

Design Electronics Ohio. KN8Z, Doc Sheller 
(<>I4) 836-5711 Days. (614) 836 337ft I venings 
LTA Industries. K3I K. I im Dufly 
_(412) 528 9302 or (216) 533 7<)16_ 


parkv//-Antennas « 

Jl ■• Install Fa'f ! viend Range • Improve Reception • 

The Spark \ J Antenna u a flexible halt wave raJiator fed by 
. two wa\ ekngtht of low k** coax through an efferent linear 
matching trantlormcr. Spariy J*v beat duciiet. 1/4. St 5 a 
* wave antenna*. nccJ no ground plane. Low flat SWR corse 
gr o edge ro edge band cos cragc. ‘jtcal portable- Mh up 
10 fit tn pocket. Completely anembkd with BNC connector 
v hidden • UTccnve mdooe* o< out. • Money back guarantee • 
Available for every band ftoa 2* to d40 MM/ 

|X29? 5 e.d. iw i« s 55“ vus«Pii| 

bbrMk tl Vy l.i -im ai.1 /\ It t fit llilSw\CSt 

|Bo* 50062-H, Prwo, UT K-W* (801) 373-8425 
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(continued from page 9) 

an article. The material in it was a 
rehash (for the most part) of an appli¬ 
cation written in QSH April 1984) and 
featured in the ARRL 1987 Handbook 
by a TRW engineer Fred Williams 
(credit was given in the bibliography). 
The article did go into more detail con¬ 
cerning phase noise and other prob¬ 
lems associated with PLLs and how 
the DDS system overcame these prob¬ 
lems. But, at least the Williams article 
published schematics and a parts list 
so "roll your own'ers" like me could 
play with it. 

So please keep your standards high 
for the experimenter that your maga¬ 
zine addresses. Any articles that are a 
construction or any general theory 
content should have schematics and 
not a paragraph at the end saying, 
"send money." I do support an author 
offering to supply boards, "hard to find 
parts" or a complete kit for a fee, but 
at least require the article to supply 
enough information for a person to go 
from the article itself. 

Please keep up the good work and 
I look forward to more informative 
issues. 

Jeff Pierce Jr., WD4NMQ, 
Kingsport, Tennessee 37663 


Rave review! 

Dear HR: 

I will try to be succinct, but I gotta 
tell you. 

My book shelves were getting over¬ 
loaded with ham magazines so I 
decided to catalog those articles which 
were of interest to me and throw the 
rest away. I subscribe to two other 
popular ham magazines besides HAM 
RADIO. 

After throwing away eighty percent 
of the other two as having no continu¬ 
ing interest, I then looked at the HAM 
RADIO file. I hadn't realized it before, 
but after going through all of them, I 
found an article of continuing interest 
in each one of them. Although HAM 
RADIO did not contribute to my house 
cleaning efforts I did end up with more 
room to hold future issues. 

As I was writing this letter the Sep¬ 
tember issue of HAM RADIO arrived. 


All I can say is — WOW you have 
outdone yourself. 

As a ham who built his first radio 
over 60 years ago from Popular 
Mechanics magazine, first transmitter 
from Radio News, and has been 
licensed for fifty-five years, I have a 
magazine that helps me keep up-to- 
date on the latest technology. 

Kenneth L. Freeland, W1ANF, 
Raymond. New Hampshire 03077 


All constructive 
criticism welcome 

Dear HR: 

I read the September, 1988 issue 
with trepidation. I thought of the old 
adage, "If it ain’t broke, don't fix it," 
as I read the issue. I am for changes 
in the magazine to keep pace with the 
"technology and standards in the 
graphic arts field." I do take exception 
to this issue as a showcase of your 
efforts, however. 

The new layout of articles as dis¬ 
played by the easy-to-spot heavy bar 
denoting the figures was not used in 
the articles obviously set up before the 
(seeming last minute) decision to go 
with the new style. No reason came to 
mind to not follow through with the 
new style throughout the magazine. 

I really applaud the inclusion of the 
reader service card back in he maga¬ 
zine, as well as the plastic bag. 

I just thought I'd give you my 
thoughts as I finish reading the issue 
and they are still fresh on my mind. 
Keep up the good magazine! and 
GOOD LUCK! 

Richard Herndon, K5FNI, 
Austin, Texas 78757-2424 

We thought we'd give you some of the 
new and some of the old as a compar¬ 
ison. Glad you like our new styleI Ed. 

A round of applause 

Dear HR: 

I wanted to express my applause to 
the crew for some great graphics 
creating a fresh, exciting new look to 
HAM RADIO\ It is the best face lift HR 
has had since I've seen the publication. 

Ed Buffington. WB1AMU, 
Tustin, California 92681-3946 
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bQmvtoftOM Hi 


«> M/ MO MM; 


RAMSEY ELECTRONICS 

Quality Test Gear & Electronic Kits for Professionals and Hobbyists 


COM-3 


$4095 


H Migw 

»•?*'»»» 


THE COMMUNICATIONS 
SOAQIiOO SERVICE MONITOR THAT 
WORKS HARDER FOR LESS. 

InKoducmg COM 3 the new scivicc momloi designed by service 
technicians lor seivice technicians It works hardei lot less giv 
irrg you advanced testing capabilities at a veiy allordable price 
htAIIIOfS • Direct entry keyboard with programmable memory 
• Audio & transmitter Ireguency counter • LED bar graph Ire 
quenry/erior deviation display • 0 ttO.OOOuv output levels • 
High receive sensitivity lesslnanbf/v • lOOKH/lo 999 9995 MH. 
Continuous Ircquency coverage • Transmit protection, up to 100 
watts • CIS lone encoder. I KHz and external modulation 


S6995 


$89 95 


PR-2 COUNTER 
PREAMP 

If* PH? it ideal lor measuring weak 
* goals from 1010 1 000 MM/ • Hal 
vftdbgain • BNC connectors • great 
lor wfTuvj flf • ideal receiver / rv 
preamp* Idbhf 


PS-2 AUDIO 
MULTIPLIER 

fr* PS-2 IS nandy lor high resolution 
audio -esoMion measurements 
muRrpies Up *n frequency • creai for 
PI ron» measurements • multiples 
t)> 10 or 100 • 0 01 M; resolution & 
bmlt-Mi signal p-eim®/conditioner 


PS- 10B 1.5 GHz 
PRESCALER 

l»tends it* range ol your prevent 
counter to i 5GM/ • ? stage preamp 

• divide try 10001 ircuatry • super 
sensitive (SO mV 1vp«a»l • 8Nt 
connectors • 1 i CM/ m t f> MM/ out 

• drives any counter 


*139.95 Zc?aar»u fm 

r 50 8 DIGIT 600 MHz 

—-1 

189.95 ssssr* 


*169.95 ssssr* 

CT 125 9 DIGIT 1.2 GHz 


FREQUENCY COUNTERS 


over V) years and is recognized tor its ab ouaniy products ai tweak 
through prices All ol Ou* counters ctrry a full one yea' warranty on 
Parts and labor Afe lake great pride m bemg it* lergesi manuiac 
turer ot low cost counters in tt* entire USA Compart spec.ficat.ont 
fti* counters are lull teetuied trom audio to U»# with PET high 
impedance input propet wave shaping circuil'y and durable high 
quality epoiy glass plated ih<u PC Board construction An units art 
TO\ manufactured in II* USA 

ACCESSORIES FOR COUNTERS 

tefevcofK ertup antrna - BNC plug I IK 

High impedance probe light kvadmg iftC 

Low pass probe audio use ittfl! 

Direct probe general purpose use U9S 

t-n b««i lor Cf.*0 90 4 C5 18 

Ntced peck lor CV70 90S t» 18 


tOmv To ftOMnr 
ftDmv to IttJ mm; 


MINI KITS-EASY TO ASSEMBLE-FUN TO USE 


•ON/TIME BASf 

Runs onVftVtt 
Lowcurrei'tirSmai 
t mm/month accuracy 

TBbKil $5.50 

ib«av , $9.95 


COLOR ORGAN 

See jqmuc i ome alive' 3 
dittf'Mt Itgnis tuckc* 

wittimusji 0*tf liqiit 

each to» high m>d range 
and lows Lachiitdivido 
ally adtustable and 
d*. ves up to .TO W runs 
onMOVAC 

V, .... S8.95 


MNCf ACmM/fO 
SWITCH 

Vo*c* Activated Switch 
kit pmvides switched 
oulput wtlhcu'renlca 
liabiMyup lo IU)mA 
Candttve'tUyS iqhM 
If 0<J« evenaMpe 
'eto*de* molo* Runso 


IfOBlINXT Rif 

Alternately Hashes ? 
tumbolfCk Use for 
name badges buttons 
warning panel tigMs 

Rons on 3 loft volts 

Bl-IKit $2.95 

MAOILASTiR 

ProduceslOUOra' iflAf 
let mg and attention get 
ting siren use sound Can 
supply up to ft waits ot 
obnonousaudro Runs 
on 6 ft VDC 

Mi.'.' S4.95 

UNIVERSAL TIMER 

Provides tt* basic parts 
and PC board required to 
provide a source ol|i<e 
Cismnt.mrng and puls* 
generation IhnVA 
timer C and includes a 
'engeofpj'fs to^mou 
liming needs 

jiv $5.95 

WHISPER LIGHT 

AnmtrietlMQkit small 
mike p»ckt up sounds 
and con vens them to 
iighl 1 he louder It* 
sound the bright*' it* 

light Includesmik« con 
/'o/tu0(o3QOW 'unenvi 

HO VAC 

wi hoi $6.95 




trai'-.mi|\upfo300 ID 
any tM broadcast'adm 
uses any typeDlm.br 
Rumor. MOW typvfM 
?has added sansrtiyf 
mike preamp stagy 

f¥ iaii $3.95 

i m ?Kii $4.95 


SIMM 

Ptoduces upwa'd and 
doemwa'd wait 5W 
peak audio Oulpul runs 
on 3 IS volts uses 344 
onmtpraar' 

Complete »■» SM 3 

S2.95 


NEW 


A super ttrgh per I o' mane* 
»M w.'rirssm.erk.t' 
bans nuts a tUM tigna' 
up to 300 yards with 
exceptional audroqual'ty 
by means nt ifsbu.it in 
eleO'elrnikf fet it* tubes 
case mike on oft switch 
antenna battery and 
supa« instructions 1ms a 
thetmesl omt available 

m • S14.95 

IM 3 Wired and tested 


TEAMS • x<tixt*cllon guarimced • inmini lor 10 dayx. It not pluxed 
return in orlgliul t«rm lor rtTund • irtrtBMwihlppIngindiniurincetol 
muimumol JIOOO • tonlgnadd IS’.lor surfacemiil • COO add S2 50 
ICOO in USA onlyl • orders under tlSOCiPP SI SO* NT residents add 7’> 
sales lax • 90 day pans warrjntv on all krtx • 1 year parts 6 labor 
warranty on all wind units 


MTRUUON AlARM 

A real microwave 
doppw- s»n\o’ thal w It 
detect a niftnan as lar as 
10 feet away Ope’jtei 
on I 3 Cm/ and is not 
affected by near light a* 
vitiations Dnves up tv 
TO maoutput normally 
open 0« closed runs on 
VVOC 

SW ‘16.95 


tBEECM SCRAMBLER 

Communicate m tom 
privacy over youl lf*t 
pnone or radio fnrs 
K'ambie' kit feature 
full dupie a operation 
utmg ireguency «*' 
Sion Runs on a 9 vWI 
battery Both nuke and 
line o* speaker output/ 
inputs tasy to connect 
to any radio-telephone 
use requires no direct 
connection 1 Easy to 
build uses iC 08M r - 
cud'y Can also be used 
10 desc ample most 
com scramblers 
Compfete too oc 

e.t ss7 *29.95 

so wr 

css/ 12.95 


B ALL NEW KITS | 


SPEEDY 


Complete PERSONAL 

son ok SPEE0 

s 89.95 RADAR 

New taw cost trurowevfdopoM''«tar M cmchs cars 
planes boats ruj*.,e» b'kvs baseballs models runners or 
virtually any thing that moves Operates at ? 6 CM/ with 
ow t/4 mil* range 110 digital < eado*.t displays speeds m 
miles pr hou* kilometers per rmu» oi teel pr second 4 
I arphone output permits listening In actual tloppiet shdt 
Uses two i lb coitee cans to* a"tennj mot included and 
runs on D VDC fasytnbuiW all mtcrowave circuitry is 
K sffiplri* ICii includes delu»e ABS plast* case with 
speedy caprtics lor a professional wok A vt> y usatul and 
tuR-Ol tun kit__ 


40 & 80 METERS 
HAM RECEIVERS 

Swuitiw.limed. AM t w 5SB •.<..« >li»Ji-«Oii. ,’A-r>V'v Uiiki leviwixiee Onm* 
u»*ng NtW IC as teatu'ed mOST and ARRi handbooks less man I M v lamilrvtty vara«:fo’ 
diode tuned 40 mw audit) output RwnsonWDC ►as RF gam contro' this kit .s wry tasy lu 
buiMt lots ol tun and educational- drjUor the begrnn*- c the old pro Theoptmnalitulching 
case ki| leaiures a rugged ABS p»asl«r rase witn v.reened graphics included vt machined 
aluminum knobs lot a well finished professional took 

40 Male r«l ■ . I Mt' • • • L_ _ _ ^ I 

...in. *24.95 . . *24.95 *12.95 

QRP TRANSMITTER KITS. 40 & 80 METERS 

Operate a muu nam shark Ihese little LW ngs are idea' mates to our 40 and 80 male- reserve's 
featurestntlude smoothvariaWe tunmg onewaii9utpuiandeatel*ntkry«ng trotacimlics 
Runs on I? VDC and rs VSAlft protecied See how tar you can sfeich you' srgn.it with one ol 
these mm* ngs Optional ABS caves at* avarlaWe 
fOmelersORf ^ ^ fCmelersORF*___Cave kit 

•i *24.95 UWIB *24.95 w *12.95 

AIRCRAFT RECEIVER KIT 

HiareiLilingar'crattcontmunrcalions pu* sup planes up to TO miles away Recet.es ttO 
ObMM/ AM an turn! .J'ado tuned s..pettvetdevg»i with AGl irramv; tiller and adiustab* 
sguekh Rone un 9V batter y 40 mw audio output ' »nr sensilivilv Optional mall rung ARS plastic 
case lets you take >t anywhere Icalu'ts wieened graphes and mwetuned aluminum»nolrs tor a 
•eai {wo*ess*onai *ook Compact g eai tor ar*snuw» o> *or iuit pta>’i r>angmg a'ounc the 
airport 


X *24.95 


Hecenr** cate 
kit CAB I 


*12.95 


SHORTWAVE RECEIVER KIT 


l Jw 

1 "M". t'?MM/b.n*ds .a'actorlu -ei/ petheldesig'' with A(.< Rf gj-f .... 

troi and V) mw audio output Uses new S-gnatics truer emp tor less than a mic'ovott sensit-v 
ity runs on 9V battery this u a tawnalurg scout school or club |W uteri and wtrig.ovid« hour l 
of tun even to the mast serious (11 •• Add the optiarui rase tit and you (save a real tut* loHung 

SWr *24.95 ‘12.95 


PACKET RADIO 

LommodoreLM'1/8 packet ladto.nlerlace Uses lamous C»»man Digicom sottwjie fealures 
f lARH chip set in’ reliaNe Operation nuts ME pr VMF Ipnes includes FRII disk sotlwa'f RC 
board alt netrssj«y pa'ls and tun doujmmtniton 

Cumpiflekit RC 1 *49.95 

FM COMMUNICATIONS/2 METER RECEIVER 

SensitivesupernefFM receiver tunes anyjiM m/ srgmrnt t»om 13B tftMM/ listrnto?mtr 
ham operations n*gh band poRce calls weather pr mobile pnon* callt* tasy lo build rw » »f 
•raiu'es .arAlo* tunmp C mu/' stage t»*am< d Mins jndduai conversion design wrth 
ediustaw* sQue.ch lessth*n t M v sensitivity runsung v battery witn !Cmw a., dm oulpul 
Optional ABS case with screened giaphics and machined aluminum knobs p*pv'de a nice pro 
lessionai look 


if *29.95 *12.95 


NEW MINIKITS—NEW MINIKITS 


BROADBAND 

PREAMP 

A sensitive alt purpose 
preamp nJ*a'In- 
stanne'\ IVsels vw» 
UHF ngs counters etc 
Features low noise 4dti 
Nl 20 db gain TO 
KM/ t CM/ operation 
Munsunl t? VDC 40 
Ohms input 

iTS? *12.95 


LIGHT BEAM 
COMMUNICATORS 

Transmits mnduialed mfrared 
light up to 30 leet without lenses 
up in »' 4 mile usmg wrists Uses 
30 KM/catrie< loi tuiir bee opera 
(ion lianviiilslli'u windows elt 
ideal to i bugs m listerung to lit 
• emo’e i o nhoH h ansmittrr has 
«ent»fi«T m«ke .npot receive* 
uses PIN deletin' and drives 
speakti output Units operates on 
9 UVtX 


HIGH POWER FM 
WIRELESS MIKE 

A Mgh powe* urwt that wilt 
transmil up lo 1/? m»le to any 
• Mbroadiasiradiu Sensitive 
•nput armpts any type nt 
imke wilt pick up normal 
voices 10 tr«t away using 
the available min. elwc1‘ic 
mikela't'itfge Opetaln on 
9 t?V0C 


PHONEORDERSCALL 

716 - 586-3950 


RAMSET ELECTRONICS. INC. 
2S75 Baird Rd. 

Penfield.N.Y. 14526 
TELEX 466735 RAMSEY Cl 
FAX 716-586-4754 













































































Radio's guide to help you find your local 


California 

A-TECH ELECTRONICS 

1033 HOLLYWOOD WAY 

BURBANK, CA 91505 
(818) 845-9203 

New Ham Store and Ready to Make a 

Deal! 

AMATEUR ELECTRONIC SUPPLY 

621 COMMONWEALTH AVE. 

ORLANDO, FL 32803 

305-894-3238 

Fla. Wats: 1 (800) 432-9424 

Outside Fla: 1 (800) 327-1917 

Hours M-F 9-5:30, Sat. 9-3 

Maryland 

MARYLAND RADIO CENTER 

8576 LAURELDALE DRIVE 

LAUREL, MD 20707 

301-725-1212 

Kenwood, Ten-Tec, Kantronics. Full 

JUN’S ELECTRONICS 

3919 SEPULVEDA BLVD. 

CULVER CITY, CA 90230 

213-390-8003 

800-882-1343 Trades 

Habla Espanol 

Colorado 

Georgia 

service dealer. 

M-F 10-7 SAT 9-5 

DOC’S COMMUNICATIONS 

702 CHICKAMAUGA AVENUE 

ROSSVILLE, GA 30741 
(404) 866-2302 / 861-5610 

ICOM, Yaesu, Kenwood, Bird... 

Massachusetts 

9AM-5:30PM 

We service what we sell. 

TEL-COM, INC. 

675 GREAT ROAD, RTE. 119 

COLORADO COMM CENTER 

525 EAST 70th AVE. 

SUITE ONE WEST 

DENVER, CO 80229 
(303) 288-7373 
(800) 227-7373 

Stocking all major lines 

Kenwood Yaesu, Encomm, ICOM 

Hawaii 

LITTLETON, MA 01460 

617-486-3400 

617-486-3040 

HONOLULU ELECTRONICS 

819 KEEAUMOKU STREET 

HONOLULU, HI 96814 
(808) 949-5564 

Kenwood, ICOM, Yaesu, Hy-Gain, 
Cushcraft, AEA, KLM, Tri-Ex Towers, 

Fluke, Belden, Astron, etc. 

The Ham Store of New England 

You Can Rely On. 

Connecticut 

Missouri 

HATRY ELECTRONICS 

500 LEDYARD ST, (SOUTH) 

HARTFORD, CT 06114 

203-527-1881 

Idaho 

MISSOURI RADIO CENTER 

102 NW BUSINESS PARK LANE 

KANSAS CITY, MO 64150 
(800) 821-7323 

Missouri: (816) 741-8118 

ICOM, Kenwood, Yaesu 

Same day service, low prices. 

Call today. Friendly one-stop shopping 
at prices you can afford 

ROSS DISTRIBUTING COMPANY 

78 SOUTH STATE STREET 

Delaware 

P.O. BOX 234 

PRESTON, ID 83263 
(208) 852-0830 

M 9-2; T-F 9-6; S 9-2 

Stock All Major Brands 

Over 7000 Ham Related Items on 

Hand 

CATIONS 

3208 CONCORD PIKE 

WILMINGTON, DE 19803 
(302) 478-2757 

Nevada 

Delaware's Friendliest Ham Store. 

DELAWARE AMATEUR SUPPLY 

71 MEADOW ROAD 

NEW CASTLE, DE 19720 

302-328-7728 

800-441-7008 

Icom, Ten-Tec, Microlog, Yaesu, 

Kenwood, Santee, KDK, and more. 

One mile off 1-95, no sales tax. 

Illinois 

AMATEUR ELECTRONIC SUPPLY 

1072 N. RANCHO DRIVE 

LAS VEGAS, NV 89106 

702-647-3114 

Dale Porray “Squeak," AD7K 

Outside Nev: 1 (800) 634-6227 

Hours M-F 9-5:30, Sat 9-3 

ERICKSON COMMUNICATIONS, INC. 

5456 N. MILWAUKEE AVE. 

CHICAGO, IL 60630 

312-631-5181 

Hours: 9:30-5:30 Mon, Tu, Wed & Fri; 
9:30-8:00 Thurs; 9:00-3:00 Sat. 

Florida 

AMATEUR ELECTRONIC SUPPLY 

1898 DREW STREET 

Indiana 

THE HAM STATION 

New Hampshire 

CLEARWATER, FL 33575 

220 N. FULTON AVE. 

RIVENDELL ELECTRONICS 

813-461-4267 

EVANSVILLE, IN 47710 

8 LONDONDERRY ROAD 

Clearwater Branch 

(800) 523-7731 

DERRY, N. H. 03038 

West Coast’s only full service 

(812) 422-0231 

603-434-5371 

Amateur Radio Store. 

ICOM, Yeasu, Ten-Tec, Cushcraft, Hy- 

Hours M-S 10-5; THURS 10-7 

Hours M-F 9-5:30, Sat. 9-3 

Gain, AEA & others. 

Closed Sun/Holidays 


/-) / YOU SHOULD BE HERE TOO! 

•LSGalGTS. Contact Ham Radio now for complete details. 
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Amateur Radio Dealer 


RELY ON JAN 
FOR 3-WAY HELP: 


New Jersey 


ABARIS SYSTEMS 

276 ORIENTAL PLACE 
LYNDHURST. NJ 07071 
201-939-0015 
Don WB2GPU 

ARRL, Astatic. Astron, B&W. Belden, 

Bencher, Hustler Kenwood, Larsen, RF 

Concepts, Tonnat id much, much more! 

Tues-Fri 10am-7:30pm 

Thurs I0am-9:00pm 

Sat 10 am-4:00 pm 

VISA/MC 


KJI ELECTRONICS 

66 SKYTOP ROAD 
CEDAR GROVE. NJ 07009 
(201)239-4389 
Gene K2KJI 
Maryann K2RVH 

Distributor ol KLM, Mirage. ICOM, Lar¬ 
sen, Lunar. Astron Wholesale - retail. 


New York 


BARRY ELECTRONICS 

512 oHOADWAN 
NEW YORK. - V 10012 
212-925-700' 

New York City s Largest Full Service 
Ham and Commercial Radio Store 


VHF COMMUNICATIONS 

915 NORTH MAIN STREET 
JAMESTOWN, NY 14701 
716-664-6345 

Call after 7 PM and save! Supplying all 
of your Amateur needs Featuring ICOM 
"TheWorl System." Western New 
York's finest Amateur dealer 


Ohio 


AMATEUR c LECTRONIC SUPPLY 

28940 EUC 1AVE 

WICKLIFFE. DH44092(ClevelandArea) 

216-585-7388 

Ohio Wats: 1 (800) 362-0290 
Outside Ohio: 1 .00) 321-3594 

Hours M-F 9-5:30, Sat 9-3 


DEBCO ELECTRONICS. INC. 

3931 EDWARDS RD. 

CINCINNATI, OHIO 45209 
(513) 531-4499 
Mon-Sat 10AM-9PM 
Sun 12-6PM 

We buv and sell a" types of electronic 
parts 


UNIVERSAL AMATEUR RADIO, INC. 

1280 AIDA DRIVE 

REYNOLDSBURG (COLUMBUS). OH 
43068 

614-866-4267 

Featuring Kenwood, Yaesu, Icom. 
and other fine gear. Factory author¬ 
ized sales and service. Shortwave 
specialists Near 1-270 and airport. 


Pennsylvania 


HAMTRONICS, 

DIV. OF TREVOSE ELECTRONICS 

4033 BROWNSVILLE ROAD 
TREVOSE, PA 19047 
215-357-1400 

Same Location for over 30 Years 


Texas 


MADISON ELECTRONICS SUPPLY 

3621 FANNIN 
HOUSTON, TX 77004 
713-520-7300 
Christmas?? Now?? 


K COMM dba THE HAM STORE 

5707A MOBUD 

SAN ANTONIO, TX 78238 

512-680-6110 

800-344-3144 

Stocking all major lines San Antonio's 
Ham Store. Great Prices — Great 
Service. Factory authorized sales and 
service. 

Hours: M-F 10-6: SAT 9-3 


MISSION COMMUNICATIONS 

11903 ALEIF CLODINE 

SUITE 500 (CORNER HARWIN & 

KIRKWOOD) 

HOUSTON, TEXAS 77082 
(713) 879-7764 

Now in Southwest Houston—full line 
of equipment All the essentials and 
extras for the "ham " 


Wisconsin 


AMATEUR ELECTRONS SUPF Y 

4828 W. FOND DU LAC AVE. 
MILWAUKEE, Wl 53216 
414-442-4200 

Wise. Wats: 1 (800) 242-5195 
Outside Wise: 1 (800) 558-0411 
M-F 9-5:30 Sat 9-3 


1. TECHNICALLY 
CORRECT CRYSTALS 

TO YOUR SPECS. 

2. QUICK TURNAROUND 
WITH HUGE 
INVENTORY, PROMPT 
SERVICE. AND OUR 
EMERGENCY ORDER 
PLAN. 

3. LOW PRICES. ' 12 


QUART7 CRYSTALS FOR 
TWO-WAY - NDUSTRY 
MARINE — AMATEURS 
SCANNERS — CBs 
MICROPROCESSORS 



I 


SINCE 

1965 


I 


FOR FREE CATALOG. 
CALL OR WRITE: 

JAN CRYSTALS 

RO. BOX 06017 
FORT MYERS FL 33906 


(813) 936-2397 



TOLL-FREE: 1-800-237-3063 


IN FLORIDA 1-800-226 XTAL 
FAX ORDERS: 1-813-936-3750 


NO VEX 


RF Signal 1 *enerator/Counter 


\M 




I - 1)0 Mil/ 
Harmonic* 10 4)0 
AM mixluliliOA 
XIAI input check 
Digital readout 


NOVEX SG4162AD only *249 95 + $4 S&H 

NOVI X SG4I60A unit u above tufpl no dig-tal 
ftxloul countet only 5149 9) • 54 SAM 


AF Audio Generator/Counter 



1/10 III I Mil/ 
I j 5mr *4| wave 
I J Low ditlurtton 
j J BV RMS output 
I Digital readout 


NOVEX AG2603AD only $249 95 ♦ $4 S&H 

NOVI X A(»260lA umilar la above eacrpf no dignU 
readout cnuntei only 5149 9) « 54 SAM 


Function Generator 


4 • 




Sine. M|. triangle 
) ID - ) MHx 
DC ufftet 
20 Vpp output 

[ _I I .Ml VAt power 

/ include* ten lead* 

/ l eternal input* can control AM (VCAl or 

FM (VCF| and pioduce AM. FM, iweep. ASK. 
or FSK signal* 

NOVEX FG2020A only *149 95 4 4 SitH 


re* wm uw 

EEB Electronic Equipment Bank 

■ M6II Mill Si Nt. Vienna. VA 22IM 
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F/ DX FORECASTER 



WINTER DX SEASON 

November through February is the 

winter DX season. Less ionization 
occurs because the D and E regions of 
the ionosphere receive less energy from 
the sun in the Northern Hemisphere. 
Attenuation results from signal energy 
being absorbed by ions in the D region 
(35-50 miles or 60-80 km above the 
earth) where your path crosses the D 
region. On any propagation path, 
absorption increases with the number of 
transits of the D region, and varies 
inversely with frequency. So in working 
DX, it pays to use the higher frequency 
bands to obtain more distance per hop 
(resulting in fewer transits) and less sig¬ 
nal loss. But you can't always count on 
this; signals traveling a high-latitude 
path may be poor for several days at a 
time. This is known as the winter 
anomaly. 

Along with lower signal attenuation, 
QRN decreases as fewer local thunder¬ 
storms pass through. As the large 
thunderstorm areas near the equator 
move farther south, their noise 
decreases by about 6-8 dB. This is par¬ 
ticularly noticeable on the 160, 80, and 
40-meter bands. 

Even though ion production in the 
D, E, and lower F regions is less, ions 
are better able to diffuse and drift 
upward along the geomagnetic field 
lines into the F region. The F layer is 
the major factor in defining the maxi¬ 
mum usable frequency (MUF) and the 
maximum on each side of the geomag¬ 
netic equator (see my October 1983 
column). These maximums, which are 
reached most evenings at about 2200 


Garth Stonahockar, 

local time, eliminate one whole earth 
bounce and its accompanying double- 
D region transits for one-long-hop 
propagation — real DXing. 

Another advantage during the win¬ 
ter season is the increased stability of 
signal strengths resulting from the 
decrease in the number and intensity 
of geomagnetic field disturbances. 
This is attributable to the eccentricity 
of the earth's orbit. When the earth is 
closer to the sun, the solar flux pres¬ 
sure on the magnetosphere surround¬ 
ing the earth tends to hold the mag¬ 
netosphere steadier. So, the geomag¬ 
netic field is least disturbed during 
November and December, and there 
is less variation of the magnitude and 
direction of the geomagnetic field lines 
in a minute's time. Consequently, 
there are fewer periods of instability 
during the month, and better DXing. 

Last-minute forecast 

The higher frequency bands, 10-30 
meters, are expected to be best dur¬ 
ing the third and fourth weeks of the 
month. During these days the solar 
flux should be highest and give good 
openings to the south, particularly in 
late evening and if a geomagnetic dis¬ 
turbance should occur to enhance the 
opening. Look for enhancement 
around November 5th, 15th, 22nd, and 
31st. On the lower bands during these 
days look for lower MUFs, particularly 
during the night on east-west paths to 
Europe and Japan. These decreases 
may amount to 20 percent on the third 
night. Listen for DX openings from 
unusual QTHs also. Otherwise the 
lower bands are expected to be the 
best during the first and last weeks. 
Thanksgiving weekend (CQWW) is 
expected to have good openings on 
the higher bands and good nighttime 
conditions as well. 

The Taurids meteor showers will 
occur from October 26th to November 
22nd, with a maximum count of ten 
per hour from the 3rd through the 10th 


K0RYW 

of November. Lunar perigee is on the 
20th and a full moon falls on the 23rd. 

Band-by-band summary 

Ten and 12 meters, the highest day- 
only DX bands, are nearest the MUF 
for Southern Hemisphere paths. They 
will be open most days during the 3 to 
5-hour period after local noon for the 
solar flux available this November. 
These bands open on paths toward the 
east and close toward the west. The 
paths are up to 4000 km (2400 miles) 
in single-hop length and, on occasion, 
double that during evening transe- 
quatorial openings. 

Fifteen meters, a day-only DX band 
open most of each day, has lower sig¬ 
nal strengths and greater multipath 
variability than 10 and 12 meters. It will 
be best when the MUF is resting just 
above this band, until it drops below 
it (a transition period that occurs after 
sunrise and just before sunset). Tran- 
sequatorial openings will occur, with 
distances similar to 10 and 12 meters. 

Twenty, 30, and 40 meters are both 
daytime and nighttime DX bands. 
Twenty is the maximum usable band 
for DX in the northern directions dur¬ 
ing the day. In combination with 30 
meters, it provides nighttime paths for 
the day-only bands. Forty meters 
becomes the main over-the-pole DX 
daytime band, with some hours 
covered by 30 meters. This path and 
east-west paths may be affected by ID- 
20 dB of anomalous absorption during 
a few days of the month. 

Eighty and 160 meters, the night- 
only DX bands, exhibit short-skip 
propagation during daylight hours, 
then lengthen at dusk. These bands 
follow the darkness path, opening to 
the east just before local sunset, 
swinging more to the north-south near 
midnight, and ending up in the Pacific 
areas for a few hours before dawn. 
Remember the DX window of 3790 to 
3800. 

Article / 
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The italicized numbers signify the bands to try during the transition and 
•Look at next higher band for possible openings. 


larly morning hours, while the standard type provides MUF during “normal" hours. 
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BOOKSTORE 

HOLIDAY GIFT IDEAS 
NEW BOOK PAGE 


IRRL ANTENNA BOOK 

y Jerry Hall. K1T0. NEW 1511) Edition 

he an new 1 bth edition ol this antenna classic represents over 
wo years ot hard work By editor KlTO It's doubled in sire loo 
■Irom over 300 to over 700 pages Dig' 950 ligures and charts 
over |ust about every suDject imaginable Some ot the highlights 
re Chapters on Loop antennas multi band antennas, low Ire- 
uency antennas, portable antennas, VHF and UHF systems, 
ouplmg the antenna to the transmitter and the antenna plus p-l- 
-n-l-y more Like the 1988 HANDBOOK and new OPERATING 
IANUAL. the new ANTENNA BOOK is going to be a smash hit 
irder yours today 15th edition 900 + pages : 1988 
R-AM Sottbound SI 7 95 


THE 1989 ARRL HANDBOOK FOR THE 
RA0I0 AMATEUR 

Revised and updated with the latest in Amateur technology now 
is the time to order your very own copy ol the world famous ARRL 
HANDBOOK In addition to being the delmitive reterence volume 
lor your Ham shack there are plenty ol protects lor every interest 
m Amateur Radio — from antennas lor every application to the 
latest state-ot-the-art protects — you ll tlnd it all in the 1989 
HANDBOOK Order now and we will ship as soon as the books 
arrive Irom the printer They make perfect gifts tor the holiday 
season lor your hard-to-buy lor Ham friends or tor yourselt Over 
tlOO pages 1988 

□ AR-H889 Hardbound $20 95 


40VICE ANTENNA NOTEBOOK 

y Ooug OeMaw W1FB 

lovices have long wondered what is the best an around antenna 
or them to install Up until now. this was a difficult question to 
nswer Aimed at the newly licensed Ham DeMaw writes tor the 
on-engineer in dear concise language with emphasis on easy lo- 
uild antennas Readers will learn how antennas operate and 
rhat governs performance Also great reading tor all levels ol 
.mateur interest 1st Edition ; 1988 
R-NAN Sottbound $7 95 

988-89 ARRL REPEATER DIRECTORY 

ligger and better than ever' Over 13,300 listings including 1400 
igipeaters-every Ham should have a copy ot this book in their 
ar or shack Handy resource book has listings by frequency and 
ication invaluable aid while travelling 1988 

R-R088 Sottbound S4 95 

R-2RDBB(Buy 2 & Save) 57 95 

iNTENNAS 

y John Kraus, W8JK New 2nd Edition 

raus s classic antenna book has been extensively revised and 
p-dated to relied the latest state ot the-art in antenna design 
nd theory includes over t ,000 illustrations and nearly 600 
forked examples and problem solutions Chapters cover basic 
oncepls point sources and point source arrays dipoles helixes 
roadband and frequency independent antennas special apphca- 
ons and tons more ol inlormation A.so includes 5 appendices 
iterence taDies computer programs, books ano udeo tapes 
nswers to problems and a problem supplement College level 
sxt tor the Amateur 2nd edition 917 pages 1988 
IH-35422 HARDBOUND 559 95 

988 CALLBOOK SUPPLEMENT 

he CALLBOOK SUPPLEMENT contains all ot the new licenses, 
ddress and callsign changes Irom all the countries around the 
-orld It also includes all ot me new postal rale changes, current 
SL bureaus and many other helpful handy leatures A must 
>r the active Ham -- it's the only way to have all the current ad- 
resses and callsigns 320 pages 1988 
B-S88 Sottbound 59.95 

ASY-UP ANTENNAS lor Radio Listeners 
nd Hams 

1 Ed Noll W3FQJ 

oil has long been known lor easy-to-Du'id antenna articles lor an 
veis ot Amateur operation This Dook covers basic do-it yourselt 
itennas tor SWLS AM and FM BCB ers present and prospec 
ve Hams and scanner listeners includes dtpoies verticals 
sams. long wires and several special types and configurations 
Iso has time saving look up dimension taDies constants and 
her heiptu' nmts tor antenna design It s nice to have Non back 
print as his other two best selling antenna dooxs have been 
jt-ot-prmt tor years 1 st edition 164 pages >988 
>495 Sottbound 516 95 


N6RJ's ELECTRONIC SECOND OP 
lor MS-DOS computers 

by Jim Ratterly N6RJ 

The world tamous SECOND OP is now available in a state-ot-lhe 
an computerized data base This program written lor MS-DOS 
computers is a must tor DX ers contesters and all Amateurs in¬ 
terested in reliable DX communication Data can be displayed 
either m columnar format or in full screen displays Unknown 
callsigns can be entered and compared to the ITU callsign alloca¬ 
tion tor easy identification T here s plenty more too such as 
postal rates Deam headings and DSL bureaus to name just a tew 
Great program to have in your shack Order your s today 
1988 MS-DOS computers 5% and 3'/.- versions available 
Please specify on your order 

C8-RJ (MS-DOS Computersl 559 95 

THE '’GROUNDS" FOR LIGHTNING & 

EMP PROTECTION 

by Roger Block. PolyPhaser Corporation 

Here s a subject that has never really been lully covered in 
Amateur literature This 116 page text contains a comprehensive 
analysis ol propei grounding and protection against lightning and 
other EMP disasters includes mtormanon tor all kinds ot elec 
Home gear radios, telephones computers Mhernel CA’v 
TVRO and security systems to name just a tew Ot special in¬ 
terest to Hams are chapters on low inductance grounds and con¬ 
nections. guy anenor grounding and how to ground ins'de the 
shack. Every Ham should have a copy 1st edition 1 16 pages 
1987 

PP-GLEP Sottbound 519 95 

GENIUS AT RIVERHEAD a profile of 
H.H. Beverage 
by Alberta Wallen 

Born at the very beginning ot me radio age Harold Beverage is 
one ot radio's pioners Most know him Irom his development ol 
the Beverage or wave type receiving antenna Learn about the 
career ot this brilliant engineer in this easy to read biography 
Starting with GE m 1917 and moving to RCA in 1920 Beverage 
was involved in some ot me most exciting aspects ol radio Ol 
particular interest is a reprint ot the tamous Novemper 192? QSI 
article describing the wave antenna Includes 35 photos 130 
pages 1988 

NH-BEV Hardbound 515.95 

SHORTWAVE DIRECTORY 

by Bob Grove, 1988 Edition 

Now includes both VLF and broadcasting inlormation 1 This SWL's 
biote is crammed wim all me latest up-to-date frequencies and 
callsign inlormalion Covers 10 kHz to 30 MHz and nas listings 
lor |ust about every user possible from me US Government to as 
many clandestine stations as you can imagine Mosl stations are 
cross-ielerenced by agency and frequency tor rapid identification 
Also comains a glossary ol terms acronyms and abbreviations 
commonly heard on me air 4th edition 500 + pages ‘ 1988 
GE-SD Sottbound 517 95 


1989 RADIO AMATEUR CALLBOOKS 

(Available late November 1988) 






NORTH AMERICAN EDITION 

Fully updated and edited to include all the latest FCC and foreign 
government callsigns and addresses lor Hams in North America 
Includes plenty of handy operating aids such as time charts. OSL 
bureau addresses census inlormation and much more Calls 
Irom Northern Canada to tropical Panama Now is the time to buy 
a new Callbook when you II gel the mosl use out ol yout invest 
ment 1988 

CB-US89 Sottbound $25 95 


INTERNATIONAL EDITION 

QSL's are a very important pari ot our hobby All sorts ol 
awatds, including the coveted DXCC, require confirmation ol con¬ 
tact betore the award can be issued 01 special interest ad¬ 
dresses are being added daily tor Hams in the USSR and other 
countries While in no means complete, it's a start and will Be ot 
tremendous help in getting OSLs Handy operating aids round 
out this super book value 1988 
CB-F89 Sottbound 528 95 

BUY 'EM BOTH SPECIAL 
Reg $54.90 Only $49 95 
SAVE $4 95 


MASTERING PACKET RADIO: the hands on guide 

by Dave Ingram K4TWJ 

Packet radio continues to grow at a rate that boggles the mind 
This new Dook appeals to all levels ol packet radio enthusiasts 
Irom novices to experts alike Full ol illustrations and written in a 
simple easyJo understand style Topics covered include a basic 
primei home computers and data communications terminals a 
Survey ol equipment available how to set up a station plus much 
mote Great compliment to me other packet books available 208 
pages 1988 1st edition 

122567 Sottbound 512 95 

THE ARRL SATELLITE ANTHOLOGY 

Taken Irom the pages ol the Amateur Satellite News column in 
QST includes the latest inlormation available on OCSARs 9 
through t3 as well as the Russian RS satellites Full coverage is 
given to Phase III. OSCAR if) and 13 satellites Also includes an 
unpublished article detailing UoSAT-OSCAR 11 operation Digital 
modes tracking, antennas. RUDAK microcomputer processing ol 
telemetry plus much more is contained in this valuable new 
volume. 112 pages '1988 

.LAR-SA Sottbound 54 95 

22nd CENTRAL STATES VHF SOCIETY 
CONFERENCE PAPERS 

Papers in this book were submitted lor the 1988 Central States 
VHF Society meeting Includes Microwave EME, predicting 144 
MHz Es openings matching versus noise figure trade oils in 
pre-amps, 902 MHz transvertet. power amplifier and antennas 
how to measure your own K index plus much more A must 
publication tor the active VHF er 1988 
AR-22CS Sottbound S1195 

PASSPORT TO WORLDBANO RADIO 1989 Edition 
Brand new and lully revised SWL s everywhere will want a copy 
lor their library Expanded to 416 pages me book now includes 
a Digger and Better buyer s guide an interview with James 
Micftener an exciting real hie drama ot one SWL s escape from 
Iran plus much more Also includes all the latest Broadcast 
schedules trom countries around the world Vou 'e up-to-date it 
you have a copy ol this new book by your radio 4t6 pages 1989 
Edition 1988 

I8S-R0I89 Sottbound 514 95 


CONFIDENTIAL FREQUENCY LIST 
7th EDITION now includes RTTY stations 

Compiled by Geoll Hulligeg 

This new edition is |am packed with all the latest frequencies 
callsigns and othei important information Inside you'll tmd 
listings tor aeronautical military embassy VOLMET INTERPOL 
weather and HTTV stations Also included is a thorough discus¬ 
sion on how to listen to RTTY stations explanations ot the ab 
Drevialions used by utility stations the reasons behind interna 
tionat lamming and much much more Every radio enthusiast 
should have a couy m then shack 1988 7th edition, 376 
pages 

GL-CF Sottbound $19 95 
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HAM RADIO LOG BOOKS 

ORDER IN TIME FOR HOLIDAY GIVING 
' back by popular demand 

| Room lor over 2100 QSO — that's Over twice as many as 
F the other log book For conlesters. each page contains 30 
I QSO s tor east counts You also gel the latest up-to-date 
frequency spectrum chart ITU callsign list and ARRl OXCC 
I list Spiral bound to lay flat on your desk Unquestionably 
1 the best log book value around 1988 

HR-L8 Spiralbound $2 95 

HR-3L8 Special buy 3 price. Save 22</e Gel 3 otter S6 95 

ANTENNA BOOKS 

BEVERAGE ANTENNA HANDBOOK 

by Vidor Mlsek. WtWCfl 

Recognised around the world as the definitive work on 
Beverage Antennas Misek delves deep into the secrets ol 
the single wire Beverage and SWA (Steerable Wave Anten 
nal with helplu! hints and lips on how to maximize pertor 
mance based upon wire sue. height above ground overall 
length and impedance matching Also includes information 
on cenlei led Beverages constructed out ol several wire 
types CITY LOT OWNERS Note Misek has developed a 
Beverage lor you loo 1 Called the Micro SWA it is |usl 60 
It long You get excellent directivity and null steering 
capabilities Transformer design information tor both term 
matron and feedlme matching is completely revised 
1987 80 pages 2nd Edition 

VM BAH Soltbound $14 95 

TRANSMISSION LINE TRANSFORMERS 

by Jerry Sevick. W2FMI 

Contains a complete explanation and discussion ol trans 
mission line transformers and how to use them Written by 
one ol the experts in the field-this book is lull ol helpful 
information 1987 1st Edition 144 pages 

AR HX Soltbound $9 95 

YAGI ANTENNA DESIGN 

by Or. James Lawson. W2PV 

Based upon the popular Ham Radio Magazine series, this 
book includes notes charts, graphs as well as other addi 
tional information not lound in the original text W2PV was 
known world wide as one ot Ihe most knowledgeable ex 
pens on antenna design and optimization This book is lull 
ol his contest winning trade secrets Eight chapters 
cover Performance calculations. Simple Yagi antennas. 

Yagi antenna performance optimization Loop antennas 
The effects of ground Stacking. Practical design and 
Practical Amateur Yagi antennas A wealth ot information 
at a modest pncc-Lawson's book should sell tor much 
more- every Ham should get a copy lor their bookshelf 
1986 1st edition 

AR YO Hardbound $14 95 



ANTENNA BOOKS 

by W6SAI & W2LX 


BEAM ANTENNA HANDBOOK 

RP-BA Beam antennas galore $11.95 

WIRE ANTENNA HANDBOOK 

RP-WA Wireantennas tor ail installations $11.95 

ALL ABOUT CUBICAL QUAD ANTENNAS 

RP-CO The' quad book $9 95 

INTERFERENCE HANDBOOK by WA6FQG 

RP-IH Great relerence text lor RFI problems $1195 

ALL ABOUT VERTICAL ANTENNAS 

RP-VA Everything you want to know $10 95 

THE RADIO AMATEUR ANTENNA HANDBOOK 

RP-AH Complete guide to antennas $1195 


OTHER BOOKS 


TRANSMITTER HUNTING: RADIO 
DIRECTION FINDING SIMPLIFIED 

T-2701 All about OF ing $17.95 

QRP HANDBOOK 

AR-ORP by Noted QRP expert W1FB $5 00 

RA0I0 HANDBOOK by Bill Orr W6SAI 

22424 The source book $26 95 

ARRL MICROWAVE UPDATE Sept 1987 

AR-MU Colorado Microwave Papers $9 95 

21 sl CENTRAL STATES CONFERENCE 

AR-CS July 1987 papers $9 95 

RADIO COMMUNICATIONS RECEIVERS 

MH-53570 by 0J2LR $69 95 

RACE ON THE EDGE OF TIME 

MH-2108B The roots ot RADAR $19 95 

DX POWER: EFFECTIVE TECHNIQUES 

T-1740 The inside view to DX ing $9 95 

THE COMPLETE DX'ER by W9KNI 

ID-OX $10 95 

RSGB VHF/UHF MANUAL 

RS-VH $17.95 

RADIO COMMUNICATION HANDBOOK 

RS-RCH RSGB s Amateur Handbook $21.95 

THE BUYER'S GUIDE TO AMATEUR RADIO 

RS-BG Handy book to have around $1195 

MID-ATLANTIC VHF CONFERENCE 

AR-MIO $9 95 


THE AMATEUR RADIO VERTICAL HANDBOOK 

by Cpt Paul H Lee. USN (Ret ). N6PL 

Based upon the author s years ol work with a number ol 
different vertical antenna designs you II get plenty ol Ihe 
ory and design information along with a number ot practi 
cal construction ideas Included are designs lor simple 1/4 
and 5/8 wave antennas as well as broadband and multi 
element directional antennas Paul Lee is an engineer and 
avid ham and is Amateur Radio s resident expert on the 
vertical antenna 1984 2nd edition 
CO VAH Soltbound S9 95 


WlFB's ANTENNA NOTEBOOK 

by Doug OeMaw W1FB 

Antennas have been one ol OeMaw s passions in Amateur 
Radio He has worked with countless designs ol all shapes 
and configurations This lully illustrated book gives you 
how to instructions on a number ot dillerent wire and veiti 
cal antennas lor 160 through 10 meters Also includes in 
larmalion on radial systems tuners baluris arid impedance 
transformers Easy and tun reading 1987 120 pages 
AR AN Soltbound $7 95 

RSGB HF ANTENNAS FOR ALL LOCATIONS 

RS-HF $1195 

ARRL ANTENNA COMPENDIUM 

AR-AC $9 95 


Special Low Price Books 

SOFTWARE FOR AMATEUR RADIO by 

G3ZCZ 

T-1560 

$4.95 

MICROCOMPUTERS IN AMATEUR RADIO 
by G3ZCZ 

T-1305 

$4 95 

PROGRAMMING FOR THE TI-59 & HP41 

$4.95 

21035 REG $14 95 

$9 95 

REPAIR AND TROUBLESHOOTING GUIDES 
22353 APPLE It. 11+ . lit REG $19 95 

$9.95 

22358 IBM PC REG $19 95 

$9 95 

22363 C-64REG $19 95 

$9 95 

MICROPROCESSOR CIRCUITS 

21877 VOL 1 REG $9 95 

$4 95 

COMMODORE PROGRAMMER'S HANDBOOK 

22056 REG $19 95 

$9 95 

APPLE PROGRAMMER'S HANDBOOK 

22175 REG $22 95 

$11.95 

COMMODORE C-64 STARTER BOOK 

22293 REG $17 95 

$8 95 


PACKET 


YOUR GATEWAY TO PACKET RADIO 

by Stan Horzepa, WA1LOU 

Here is the complete beginner s guide to Packet Radio writ 
ten by ARRL Packet expert WA1LOU Beginners will tmd 
Ihe complete easy to understand explanations eliminate 
many ol the frustrating aspects ol packet operation Full ot 
helpful hints and bps that come Irom thousands ol hours 
ol on the air experience Keep Irom re inventing the wheel 
— learn (torn an expert 208 pages 1987 
AR-PKT Soltbound $9 9! 

GET‘*-CONNECTED TO PACKET RADIO 

by Jim Grubbs K9EI 

This is your Packet Radio Handbook' Over 17 chapters 
cover every aspect ol packet operation Irom choosing a 
packet controller (TNCi an explanation ot packet protocol 
packet accessories and a primer on how to make your lirsl 
packet contact to how packet bulletin boards (BBS) oper 
ate. plus more' Also has complete appendix with more in¬ 
formation on definitions bibliography frequencies 
organizations GLB/TAPR cross reference guide Xerox 820 
into other publications suppliers and W9RLI commands 
Written m an easy to read informal manner this handbook 
is must reading lor all packet users 1986 208 pages 
1st edition 

JG PR Sotlbound $12.9! 

THE PACKET RADIO HANDBOOK 

by Jonathan Mayo. KR3T 

Packet radio is the fastest growing mode in Amateur oper 
ation today No wonder - it combines the power ol 
today s microcomputer with worldwide digital commumca 
lions Newcomers will tmd this book to be lull of helpful 
lips, tricks and information that will help get them on 
Packet as quickly as possible Providing you lirsl with 
packet basics this book progresses through the inner 
workings and operational aspects ol packet to a look at 
future technology still m developmental staqes Also in 
eludes using bulletin boards traffic handlmq on packet 
modulation methods and networking principles protocols 
(both AX 25 and VADCG) and a thorough discussion ot the 
various TNCs and accessories available 1987 1st 
Edition 218 pages 

T 2722 Soltbound $14 95- 


ARRL COMPUTER NETWORKING 
CONFERENCES 1-4 

Pioneer Papers on Packet Radio 1981-1985 

This collection ol Packet Radio papers should be in every 
Packet enthusiasts shack' Written during the tormulative 
years ol Packet development these papers (too numerous 
io mention them all) cover theory practical applications 
protocols software and hardware sublets You also get a 
complete up to-date collection ot all published Gateway 
the ARRL Packet Radio newsletter As big as the ARRL 
HANDBOOK 1985 over 1000 pages 
AR-CNC Soltbound S17 95 

5th ARRL COMPUTER NETWORKING 
CONFERENCE PAPERS 

AR-CNC5 Soltbound $9 95 

6th ARRL COMPUTER NETWORKING 
CONFERENCE 

August 1987 

AR CNC6 Soltbound $9 95 


ARRL OPERATING MANUAL 

this book has been completely revised and up dated' Over 
600 pages ate crammed tull ol Ihe information every ham 
should have at then fingertips In addition to message Iran 
dlmg emergency operating repeaters and contesting this 
book includes sections written by noted DX ers W9KNI and 
WB4ZNH a new section on packet radio and over 60 
pages m lull color describing operating awards Irom around 
the world 1987 688 pages 
AR OG Sotlbound $14 95 


THE BASIC GUIDE TO VHF-UHF HAM RADIO 

by Ed Noll W3F0J Mm* 

Written lor Ihe beginner this book is designed to ymm 
answer all Ihe questions normally asked about getting 
on the higher frequencies Set-up and operation ol 
your lirst FM transceiver and easy-to-mstall antennas 
gel priority includes hints on repealer operation, 
contests multi-mode radios and much more Em¬ 
phasis on 6 2 135 cm and 70 cm bands 
t st edition 78 pages '987 
TP-VHF Sotlbound $6.95 


lipping & handling. 


GREENVILLE, N.H. 03048 


(603) 878-1441 






FLEA 

MARKET 

RATES Noncommercial ads IOC per word; 
commercial ads 60C per word both payable 
in advance. No cash discounts or agency com¬ 
missions allowed. 

HAMFESTS Sponsored by non-profit or¬ 
ganizations receive one free Flea Market ad 
(subject to our editing) on a space available 
basis only. Repeat insertions of hamfest ads 
pay the non-commercial rate. 

COPY No special layout or arrangements 
available. Material should be typewritten or 
clearly printed (not all capitals) and must in¬ 
clude full name and address. We reserve the 
right to reject unsuitable copy. Ham Radio can¬ 
not check each advertiser and thus cannot be 
held responsible for claims made. Liability for 
correctness of material limited to corrected ad 
in next available issue. 

DEADLINE 15th of second preceding 
month. 

SEND MATERIAL TO: Flea Market, Ham 
Radio, Greenville, N. H. 03048. 


BEGINNER'S RADIO CLEARINGHOUSE. On a space avail- 
able basis, we are going to offer you, OUR SUBSCRIBER, free 
of charge, a chance to find a home for your used equipment 
with a new Ham. Please send us a short description of what 
you want to sell along with price, name, address and phone num¬ 
ber. We'll run it once in a special section of the classified ads 
under the heading of BEGINNER'S RADIO CLEARINGHOUSE. 
Please limit your ad to 20 words or less. 


HARDLINE BARGAIN! Andrews 7/8" heliax, brand new 1000 
+ foot spool $2.50/ft. Murray Lampert, VE3HI. (416)661-0008. 
Nights (416) 225-5221. 


DIGICOM 64: a software-based PACKET radio system for the 
Commodore 64 by W2UP, Aug 88 issue of 73 magazine, page 
22. The software is public domain and requires a simple mod¬ 
ern interface to the C64 which is provided by our kit. The board 
plugs directly into the cassette port or remote mounted via a 
cable. A watchdog timer, reed relay PTT and PTT inversion 
options are included. Circuit power is derived from the computer 
and uses 7910 chip so no alignment is required. A switch allows 
HF or VHF operation. Order KIT #154 for $49.95 or Assembly 
#154 for $79.95, both include FREE DISC. Add $2.50 s/h. A & 
A ENGINEERING, 2521 W. LaPalma #K, Anaheim, CA 92801. 
(714) 952-2114. MC or VISA acccepted. 


COMPUTER CODE COURSE: Apple II + /c/e/GS. C-64/128. 
37 modes, graphics, 1-100 WPM, menus, proportional spacing, 
variable frequency, more ($29.95). With word processor ($39.95). 
Manual ($10). Check/MO. LARESCO, POB 2081-HR, Calumet 
City, IL 60409. 1-312-891-3279. 


UHF PARTS. GaAs Fets, mmics, chip caps, feedthrus, teflon 
pcb, high Q trimmers. Moonbounce quality preamps. Electronic 
sequencer boards. Send SASE for complete list or call (313) 753- 
4581 evenings. MICROWAVE COMPONENTS, PO Box 1697, 
Taylor, Ml 48180. 


RACAL RECEIVERS! RA-6790 forward/gm. $3500.00. (416) 
661-0008. Nights (416) 225-5221. 


CUSTOM EMBROIDERED EMBLEMS, & Enameled Pins, your 
design, excellent quality, low prices, free booklet. A.T. PATCH 
CO, Box 682 Dept 19. Littleton, NH 03561. (603) 444-3423). 


QUALITY HAM SOFTWARE for the IBM-PC and compatibles. 
Many shareware and public domain disks for ail aspects of ham 
radio Business SASE for catalog. JK&S, Dept HB, PO Box 
50521, Indianapolis, IN 46250-0521. 


PALOMAR MODEL LA-1 Loop Amplifier with 550-1600 kHz 
plug-in loop, mint condition, original box, instructions $115 plus 
shipping. Nate Williams, W9GXR, 6915 Prairie Drive, Middle- 
ton, Wl 53562. 


CLOSED CIRCUIT TELEVISION EQUIPMENT. Discount pric 
ing on cameras, monitors, sequential switches, pan tilt units, 
etc. Expert design assistance available. Dan Marshall, DETEC¬ 
TION DYNAMICS, 4700 Loyola Lane, #119, Austin, Texas 
78723. (512) 345-8401. 

TEKTRONIX EQUIPMENT: All 100% working. 1A1 50 MHz 
plug-in unit, late model w/FET inputs, Exc, $85. Type-M, 4-trace, 
$75. Type-82, 75 MHz, dual trace, $75. Tektronix 561A4.6 Ghz 
dual sampling system, mint w/2 S-2 heads, probes, $550. ALSO: 
GR-1611A capacitance bridge $150. HP-140T spectrum analyzer 
display, $275. HP-1202A solid state lab scope w/IOOuV sensi¬ 
tivity, $175. HP-628A microwave generator, 15-21 Ghz, $275. 
Alfred 650 Swp/gen $125. Jerrold 602 Swp/gen, 4-112 MHz $55. 
Collectors/users: Simpson 479 RF/Gen, old, beautiful, $75. Tek¬ 
tronix manuals: new475A, $25. Set/5 rare sampling manuals, 
661,4S2A/3, 5T1A/3, 950/all. Send SASE for list other equip., 
manuals. FOB Joseph Cohen, 200 Woodside, Wintrhop, MA 
02152. (617) 846-6312. 


HAM IV CONTROL BOX and two rotors $225. Ralph, K1ZZI, 
(703) 237-0321 nights. 


COMMODORE/AMIGA chips, parts, repairs, diagnostics, hard 
to find items. Low cost, fast turn around on Commodore repairs, 
(eg. $49.95 plus UPS). Heavy duty power supplies for the C64- 
$28.00 plus UPS. KASARA MICROSYSTEMS, INC, 24 West 
Street, Spring Valley, NY 10977. 1-800-248-2983 (outside NY) 
or 914-362-3131. 


DIGITAL AUTOMATIC DISPLAYS. All radios. GRAND SYS 
TEMS, POB 2171, Blaine, WA 98230. 


FLOOD YOUR MAILBOX! You get 100's of radio and elec¬ 
tronics specialty catalogs. Send $2, name and address to: Elec¬ 
tronic List Services, Dept C, PO Box 1683, Brookline, MA 02146. 


IBM-PC RTTY/CW. New CompRtty II is the complete 
RTTY/CW program for IBM-PC's and compatibles. Now with 
larger buffers, better support for packet units, pictures, much 
more. Virtually any speed ASCII, BAUDOT, CW. Text entry via 
built-in screen editorl Adjustable split screen display. Instant 
mode/speed change. Hardcopy, diskcopy, break-in buffer, select 
calling, text file transfer, customizable full screen logging, 24 
programmable 1000 character messages. Ideal for MARS and 
traffic handling. Requires 256k PC or AT compatible, serial port, 
RS-232C TU. $65. Send call letters (including MARS) with order. 
David A. Rice, KC2HO, 144 N. Putt Corners Rd, New Paltz, NY 
10219. 


HAMLOG COMPUTER PROGRAMS. Full features. 17 mod¬ 
ules, auto-logs, 7-band WAS/DXCC. Apple $19.95, IBM or 
CP/M, KAYPRO, Tandy, C128 $24.95. HR-KA1AWH, POB 
2015, Peabody, MA 01960. 


VHF-UHF-SHF. Larts SASE. West Coast VHFer, POB 685, Hol¬ 
brook, AZ 86025. 


CUSTOMIZED BROADCAST TV-FM STATION LISTS with 
distances, beam headings from your location. US tV, $10. FM, 
$5/state. Samples available. WEEDEN RADIO, 5833 Balsam 
Road, Madison Wl 53711. 


CHASSIS & CABINET KITS. SASE. K3IWK, 5120 Harmony 
Grove Rd, Dover, PA 17315. 


HAMS-HELP. Handicapped Ham needs working HF rig with 10 
meters, reasonably priced. Please help. Clem, KA30UE. Call any 
time (412) 531-7443 EST. 


TEN-TEC, new boxed latest 1988 production models, USA 
made 585 Paragon 561 Corsair II, 425 Titan 1.5 kW linear ampli¬ 
fier, 229B antenna tuner, TT920 air band aviation HT, mobile 
HF antennas, plus accessories all models, take clean Ten-Tec 
gear in trade, VISA/MC or check. For best deal, write or phone 
Bill Slep (704) 524-7519, SLEP ELECTRONICS COMPANY, 
Highway 441. Otto, NC 28763. 


WANTED: Collins KWM-2A, power supply, accessories, Heath 
Mohican, Apache, also Drake TR-4CW, E.F. Johnson Ranger 
II, Hammarlund SP-600. Very good to excellent shape only. 
Steve Stutman, KL7JT/1, (617) 494-9393, 27 Lillian, Sudbury, 
MA 01776. 


CALL SIGN BADGES: Custom license plate holders. Personal, 
distinctive. Club discounts. SASE. WB3GND, Box 750, Clinton, 
MD 20735. (301) 248-7302. 


ANALOG AND RF CONSULTING for the San Francisco Bay 
area. Commercial and military circuits and systems. James Long, 
Ph.D., N6YB (408) 733-8329. 


WANTED: MiniMitter or other small SSB/CW transceiver, also 
want small telemetry rcvr and xmtr system. Charles King, 120 
Miner St, Middletown, CT 06457. 


KENWOOD TS 120S, with microphone, excellent. $375. Barker 
& Williamson 300 watt antenna tuner, new, $65. Mike, 
WB6CNE. (818) 707-0083. 


NOVICE RIG FOR SALE. Ten-Tec Century 21 with 12V circuit 
breaker. $180.00. Paul Newland, AD7I, POB 205, Holmdel, NJ 
07733. (201) 834-1149. 


RTTY JOURNAL— Now in our 36th year. Read about RTTY, 
AMTOR, PACKET, MSO'S, RTTY CONTESTING, RTTY DX 
and much more. Year's subscription to RTTY JOURNAL $10.00, 
foreign slightly higher. Order from: RTTY JOURNAL, 9085 La 
Casita Ave., Fountain Valley, CA 92708. 


CHRISTIAN AIRCRAFT MECHANIC wants family out of big 
city. Seeking farm, ranch, logging, other country opportunities. 
Call (512) 695-3006. N5MPW. 


RUBBER STAMPS: 3 lines $5.00 PPD. Send check or MO to 
G.L. Pierce, 5521 Birkdale Way, San Diego, CA 92117. SASE 
brings information. 


ELECTRON TUBES: Receiving, transmitting, microwave... a(( 
types available. Large stock. Next day delivery, most cases. 
DAILY ELECTRONICS, PO Box 5029, Compton, CA 90224. (213) 
774-1255. 


CUSTOM MADE EMBROIDERED PATCHES. Any size, shape, 
colors. Five patch minimum. Free sample, prices and ordering 
information. HEIN SPECIALTIES, Inc., Dept 301,4202 N. Drake, 
Chicago, IL 60618. 


KENWOOD TS-520 transceiver $345. Hallicrafters Cyclone xcvr 
$195. D. Heise, AA6EE, 16832 Whirlwind, Ramona, CA 92065. 
(619) 789-3674. 


HAMMARLUND SUPER-PRO Model SP200 with manual and 
spare tubes. $75 pickup only. W. Deily, 841 Yale, DeLand, FL 
32724. (904) 738-3418. 


RECONDITIONED TEST EQUIPMENT $1.25 for catalog. 
Walter, 2697 Nickel, San Pablo, CA 94806. 


COMING EVENTS 

Activities — “Places to go . . 

SPECIAL REQUEST TO ALL AMATEUR RADIO PUBLICITY 
COORDINATORS: PLEASE INDICATE IN YOUR ANNOUNCE¬ 
MENTS WHETHER OR NOT YOUR HAMFEST LOCATION, 
CLASSES, EXAMS, MEETINGS, FLEA MARKETS, ETC, ARE 
WHEELCHAIR ACCESSIBLE. THIS INFORMATION WOULD 
BE GREATLY APPRECIATED BY OUR BROTHER/SISTER 
HAMS WITH LIMITED PHYSICAL ABILITY. 


NORTH CAROLINA: November 6. The Cabarrus Amateur 
Radio Society's 10th annual COUNTRY HAMfest, New National 
Guard Armory, Hwy49and Old Charlotte Road, Concord. Ama¬ 
teur exams. Concessions, forums. For information Concord 
Hamfest, 2015 Applegate Drive, Concord, NC 28025. 


WISCONSIN: November 12. The Milwaukee Repeater Club's 
4th annual "6.91 Friendly Fast", Serb Hall, 51st and Oklahoma 
Avenue, Milwaukee. 8 AM to 1 PM. Tickets $3. 4' tables $4. 
To save $1 SASE with payment to The Milwaukee Repeater 
Club, POB 2123, Milwaukee, Wl 53201 before 11/5/88. Talk in 
on 146.91. 


INDIANA: November 13. The Allen County Amateur Radio 
Technical Society's 16th annual Fort Wayne Hamfest, Allen 
County Memorial Coliseum, Coliseum Blvd, US 30 8 AM to 4 
PM. Admission $3.50/advance; $4.00/door. Children 11 and 
under free. Tables $10 each. AC extra. Forums, non-ham activi¬ 
ties. Talk in on 146.28/.88. For reservation info AC-ARTS Ham¬ 
fest, POB 10342, Fort Wayne, IN 46851. No phone reservations. 
For information ONLY Becky Glaser, KA9GWE, Chairman, (219) 
432-6951, 6 PM-10 PM EST. 


SOUTH CAROLINA: November 19. The Sumter Amateur Radio 
Association's Fall Hamfest, SC National guard Armory, North 
Pike Road, Sumter. 8:30 AM to 4:30 PM. VE exams, indoor flea 
market, ATV seminar. Wheelchair access. Tickets $4/advance, 
$3/door. Talk in on 147.015. Contact SARA, POB 193, Sum¬ 
ter, SC 29151-0193. George Mudd, KK40Z (803) 773-5053. 


ALABAMA: November 19. The Montgomery ARC will host the 
11th annual Central Alabama Hamfest. Garrett Coliseum, Mont¬ 
gomery. 8 AM to 3 PM. Free admission, free parking, overnight 
RV parking with hookup $5/night. Flea market, dealer setup 6 
AM. Tables $7/each. Novice thru Extra license exams begin¬ 
ning 9 AM. For information write Montgomery Hamfest, POB 
3141, Montgomery, AL 36109 or call Al, W4CNQ (205) 272-9130. 


OPERATING EVENTS 

“Things to do . . .” 

December 17*23: The Iowa Radiosport Society will be oper¬ 
ating special event station K200RW in celebration of the Con¬ 
stitutional Bicentennial end the 150th anniversary of Burlington, 
Iowa as the first territorial capitol. CW and SSB. Special QSL 
cards will be available for SASE, SAE and IRC sent to 923 N. 
9th Street, Burlington, IA 52601. 


THE MIT UHF REPEATER ASSOCIATION and the MIT Radio 
Society offer monthly HAM EXAMS. All classes Novice to Extra. 
Wednesday, November 23, 7 PM, MIT Room 1-150, 77 Mass 
Avenue, Cambridge. MA. Reservations requested 2 days in 
advance. Contact Ron Hoffmann at (617) 484-2098. Exam fee 
$4.50. Bring a copy of your current license (if any), two forms 
of picture ID, and a completed form 610 available from the FCC 
in Quincy, MA (617) 770-4023. 
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THE MOST AFFORDABLE 

REPEATER 

ALSO HAS THE MOST IMPRESSIVE 
PERFORMANCE FEATURES 

(AND GIVES THEM TO YOU AS STANDARD EQUIPMENT B 


KIT, ONLY $675 
WIRED $975 

VHF OR UHF 


FEATURES: "——~-J 

• SENSITIVITY SECOND TO NONE! GaAsFET front end on vhf 

models gives 12dB SINAD of 0.12uV (vhf), 0.15uV (220). UHF model 
0.25uV std, 0. luV with optional helical resonator preamp. 
•SELECTIVITY THAT CAN’T BE BEAT) Both 8 pole xtal filter & 
ceramic filter for > 100dB at only ± 12kHz, Helical resonator front 
end to combat desense & intermod. 

•CLEAN, STABLE TRANSMITTER, up to 18W output standard; 50W 
with accessory power amplifier. 

•FCC TYPE ACCEPTED for commercial high band and uhf. 

•Courtesy beep, field-programmable CWID, flutter-proof squelch, 
automatic frequency control to compensate for off-frequency trans¬ 
mitters (all standard features). 

•Full range of options available, such as autopatch, phone line or 
radio remote control, sub-audible tones, duplexers. 


HIGH PERFORMANCE TRANSMITTERS 
& RECEIVERS FOR REPEATERS 
AUDIO & DIGITAL LINKS, TELEMETRY, ETC. 


•FM EXCITERS: /sag ffWw _ 

continuous duty. TCXO & 

xtal oven options available. > .ffiffiK.fr vflft 

•TA51 for 10M, 6M, 2M, 

150-174,220MHz. 

FCC type accepted for commercial bands. **■— '—J2J 

•Call for latest information on 900 MHz transmitters. 

•VHF & UHF AMPLIFIERS. For FM, SSB, A TV. Output from 10 
to 50 Watts. Several models, kits starting at $79, 


•R144/R220FM RECEIVERS for 2M, 

150-174,or220MHz. GaAsFET 
front end, 0 12uV sensitivity! 

filters plus helical resonator * / 

selectivity: > 100dB at ±12kHz 
Flutter-proof squelch. AFC tracks 
Kit $149, w/t $229. 

•R451 UHF FM RCVR. Similar to above. Tuned line front end, 
0.25uV sens. (0.1uV with optional hel. res. preamp). Kit $149, 
w/t $229. 

•R901 FM RCVR FOR 900 MHZ. Triple-conversion, GaAs FET front 
end, 0.2uV sens. Kit $169, w/t $259. 

•R76 ECONOMY VHF FM RCVR for 10M, 6M, 2M, 220. Without hel 
resorafc. Kits only $129. 

•Weather satellite & AM Aircraft receivers also avail. 


FCC TYPE-ACCEPTED TRANSMITTERS & RECEIVERS AVAILABLE 
FOR HIGH-BAND AND UHF. CALL FOR DETAILS. 


GaAs FET PREAMPS 

at a fraction of the cost of kr 
comparable units! r 



LNG -(*) 


GaAs FET 
PREAMP 

ONLY $59! 

Wired/tested 


FEATURES: 

•Very Low Noise: 0.7dB VHF, 0.8dB UHF 
•High Gain: 13-20dB, depending on frequency 
•Wide Dynamic Range: to resist overload 
•Stable: new-type dual-gate GaAs FET 

* Specify tuning range desired: 26-30. 46-56. 
137-150, 150-172. 210-230. 400-470. or 
800-960 MHz. 


LNW -(*) 

® MINIATURE 
§ig|k GaAsFET 
lySr PREAMP 


only$ 2 4/kit, 
$39 Wired/tested 


GaAs FET Preamp 

similar to LNG, except designed for low cost 
& small size. Only 5/8"W x l-5/8"L x 3/4”H. 
Easily mounts in many radios. 

* Specify tuning range desired: 25-35, 35-55, 
55-90. 90-120. 120-150. 150-200. 200-270, 
or 400-500 MHz. 


LNS-(*) 



IN-LINE 
PREAMP 

ONLY $ 79/kit. 

$99 Wired/tested 

GaAs FET Preamp with features similar to LNG 
series, except automatically switches out of 
line during transmit. Use with base or mobile 
transceivers up to 25W. 

* Specify tuning range desired: 120-175, 
200-240. or 400-500 MHz. 


HELICAL! RESONATOR 
PREAMPS 


Low-noise preamps with helical resonators 

reduce Intermod & cross-band interference in 
critical applications. 

MODEL HRA-<‘), $49 vhf, $84 uhf. 

* Specify tuning range desired: 143-150, 150- 
158. 158-162. 162-174, 213-233. 420-450, 
450-465, or 465-4 75 MHz. 


HIGH-SPEED 
DIGITAL RF 
LINKS 


You’ve waited a long time for a 
simple, reliable, low-cost 9600 
baud PACKET NETWORKING 
system. Now you’ve got it! Our 
new MO-96 MODEM and direct 
FSK Transmitters and Receivers 
for 220 or 440 MHz interface 
directly with most TNC’s. Fast 
diode switched PA’s output 15 
or 50W. Call for complete Info 
on the right system for your 
application. 


ACCESSORIES 



•COR-3 Kit. Control ckts and 
audio mixers needed to make a 
repeater. Tail & time-out timers, 
local spkr ampl, courtesy beep 

. $49 

•CWID Kit. Field programmable, 

timers, the works.$59 

• TD-2 DTMF DECODER/ 
CONTROLLER Kit. Full 16 digits, 
switches 5 functions, toll call 
restrictor, programmable, much 
more. Great for selective calling 

too!.$79 

•AP-3 AUTOPATCH Kit. Use 
with above for repeater auto¬ 
patch. Reverse patch and phone 
line remote control std.... $79 
•AP-2 SIMPLEX AUTOPATCH 
TIMING BOARD Kit. Use with 
above for simplex autopatch 

.$39 

•M0-202 FSK DATA 
MODULATOR Kit. Run up to 
1200 baud digital signals 
through any fm transmitter with 
full handshakes. Radio link 
computers, telemetry gear, 

etc.$39 

•DE-202 FSK DATA 
DEMODULATOR Kit for rcvr end 
of link. $39 


RECEIVING 

CONVERTERS 


Antenna Receiver 
Input Range Output 


50-54 144 148 

yup 136-138 28-30 

_ 144 146 28 30 

MOUfcLb 145147 2830 

Kit with Case $59 146-148 28-30 

Kit less Case $39 *£S “JJ 

Wired w/case $89 222-224 2830 

UHF MODELS 432 434 28 30 

Kit with Case $69 432-436 i 44 -i 48 

Kit less Case $49 432-436 50 54 

Wired w/case *99 42 “ « 

902-922 430-450 

See catalog for full line of2w transmitting 
converters for vhf & uhf. Kits only $ 79. 
Linear Amplifiers avail, up to 50 w. 


• Send $1 for 36 page catalog by return mail. 

(Send $2.00 or 4 IRC’s for overseas mailing) 

•Order by phone or mail • Min $3 S & H per order 
•Use Visa, Mastercard, Check, or UPS C0[ 


hat 

65-HMC 


1 25th Anniversary 


\mironics, me. 

65-H\M0UL ROAD* HIL TON NY 14468-9535 

Phone:716-392-9430 Hamtronica* la a reglaterad trademark 

















CALL FOR ORDERS 
1 (800) 231-3057 

1-713-520-7300 OR 1-713-520-0550 
TEXAS ORDERS CALL COLLECT 
FAX 1-713-771-7759 
ALL ITEMS ARE GUARANTEED OR 
SALES PRICE REFUNDED 




New Icorn 1C 781 T rates wanted 

Kenwood TH215A TM25AT Trad© m your old HI 

Now Kenwood TM 621A 144/220 MH/FM Call 


tor trade 


New Kenwood TM 721A mobile Call 

ICOM28H/TTM 410 00 


Sbure444D 

HEIL BM10 Boom Mike wtrod B pm 
HEIL HMSOesk M.ke 
CusbcraH 124 WB 1 146 MHz) 
Butternut HF6VX 80 10 vertical 
Hustler G7 144 


00 
56 95 
69 00 
62 00 
39 00 
125 00 
129 00 


Larsen 2 meter on glass 49 95 

Anteco 2M 5/8 May Mount Comp 25 00 

Van Gordon G5RV 44 00 

Valor AB5 mobile 79 00 

Thousands of panel meters 3 95 up CAL t 

Aerovox 1000 p!/500 V feedthrough caps 1 95 

Transformer 120 V Pr. 1050VMA (Sec #18W.re) 50 00 

100 rnfd/450V Axial Cap 2 20 

120 mfd/450V Axial Cap 3 00 

Ansla SWR Bodge 3 30 MH; 19 95 

831SP PL259 Srfverplale (Amphenol) 1 50 

82 61 N Male (Amphenol) 3 50 

82202 1006 NMale (9913) 3 50 

Double Female UHF 1 00 

UG176RG8X each 40 

Receiving tubes 50 90% off list price 
Sanfec Boom Mihr*/He.idset (fils COM) 20 00 

Robn SA 25G 67 (67 msKle arm) each 125 00 



1C 781 Call 

USED EQUIPMENT 

All equipment used dean with 90 day warranty and 30 
day trial Six months lull Irate agamsl new equipmonl Sale 
price relunted il rxrt sat'Slied 

Can lor Litesl used gear 
(800)231 3057 

GNU PROD 

TE Systems 2m Amp 30 160 watts GdAs lei $229 00 

POLICIES 

Minimum order $ 10 00 Mastercard VISA, or C O D All prees 
FOB Houston e*cep»asnoted Prcessubtect to change without 
notice Hems subject to pr or sale Can anytime fo check it x? status 
of your or (ter Texas residents add sales lax AH ilems full lac 
tory warranty plus Madison warranty 
Bird and Belden products In stock. Call today ^ 



Electronics Supply 


3621 FANNIN 
HOUSTON. TEXAS 77CX)4 



IF YOU BUY, SELL OR COLLECT 
OLD RADIOS, YOU NEED... 

ANTIQUE RADIO CLASSIFIED 

Antique Radio s 
Largest-Circulation 
Monthly Magazine 
FREE SAMPLE COPY! 

Classifieds - Ads lor Paris & Services 
Articles - Auction Prices-Flea Market Into. 
Also: Early TV. Ham Equip., Books. Telegraph, 
Art Deco, 40 s & SO's Radios & more... 
Free 20-word ad each month. Don t miss out! 
6-Month Trial - $11. 

1 -Year: Si 9 ($28 by 1 st Class) 

Foreign by air-Canada: $30: Mexico: S 28 :Olher: S55 

A.R.C., P.0. Box 2-A4, Carlisle, MA 01741 

✓ 123 


THE RF CONNECTION 

"SPECIALIST IN RF CONNECTORS AND COAX 


Part No 

Description 

Price 

321 11064 3 

BNC 2 PST 28 voN coastal relay 
Amphenol 

Insertion low 0 to 0 75GHz. 

0 1MB 

Power rating 0 lo 8 5GHz. 100 
wetts CW. 2 kw peak 



Isolation 0 1 GHz 4Mb. 0 2 GHz 

S25 used 


404b 0 4 GHz 3Sdb 

letted 

83 822 

PL 759 Teflon Amphenol 

T SO 

PI 259/SI 

UHF Male Silvet Telion. USA 

1 50 

UG21D/U 

N Male RG 8.213 214 Amphenol 

2 95 

UG21B/U 

N Male RG 8 213 214 Kings 

400 

9913/PIN 

N Male Pm lor 9913 9086 8214 



Ills UG 21D/U & UG 21B/U N s 

1 SO 

UG 210/9913 

N M.iie lor RG 8 with 9913 Pm 

3 95 

UG71H/9913 

NMile for KG 8 with 9913 Pm 

4 75 

0G 146/1) 

NMale lo SO 239 leflooUSA 

500 

UG83/U 

Female lo SO 239 Teflon USA 

500 


THIS LIST REPRESENTS ONLY A 
FRACTION OF OUR HUGE INVENTORY ’ 


THE R.F. CONNECTION 
213 North Frederick Ave. #11 
Gaithersburg, MD 20877 

(301) 840-5477 * 124 

VISA/MASTERCARD Add 4% 

Prices Do Not Include Shipping 


NEW! 

The classic “Anlcnna Bible" 
now in a thoroughly-revised, much-enlarged 
edition 

ANTENNAS 

2nd edition 

by John Kraus, WXJK 

Ohio Slale University 

Covers both theory and its applications to praciical 
systems Over 1000 illustrations and nearly 600 
worked examples and problems Over 100 new 
topics Complete with design formulas, tables and 
reterences 

917 pages, hardcover $51 95 
Add $2 50 per hook tor shipping and handling U S., 
$5 00 elsewhere 

CYGNUS-QUASAR BOOKS 

P.O. Box US, Powell, Ohio 43065 

Tel. 614-548-7895 


Icontinued from page 4) 

also urged that studies continue to be 
done by qualified medical researchers 
on the effects of all forms of elec¬ 
tromagnetic energy on the human 
body, and that we quantify what 
power densities are involved in com¬ 
mon Amateur activities. Only with this 
knowledge can we be informed as to 
the true nature of the danger we face 
and minimize their impact. 

How about you; are you concerned? 
Are you aware of any other studies 
that would be of interest? This is a 
problem that won't go away. It's bet¬ 
ter that we be knowledgeable about 
the hazards than to succumb to media 
hysteria, ignore the situation, or take 
little or no action and investigate fur¬ 
ther. Drop us a line and let us know 
what you think. 

Craig Clark 
N1ACH 

"A bibliography of what we know has been pub¬ 
lished and is available from HAM RADIO for a 
SASE and twenty-five cents postage 
"Other concerned groups, include: Electric 
Power Research Institute, National Career Insti¬ 
tute. NASA, Institute of Electrical and Elec 
tronics Engineers and ARRL. 

"‘Unfortunately, an inexpensive RF power 
meter isn’t available. How about one of you 
readers designing one for use in HR as a followup 
article. 

SAY 
YOU 
SAW IT 
IN 

HAM 

RADIO 




























TEKTRONIX SCOPE 

AN/USM-281C (mll-TEK -- 

7603N1 IS) Ofdllotcopi with 
8x10 cm display and two AM 
6565 (7A15N11) single trace and ■■■ 
one TD-1085 (7B53AN11) dual • • , I 

lime base plug ms Pertoims to ’ ^ 

65 MHz bul 100 MHz mainliame •' 

accepts standard 7000-series ’ * 

plug ins lot lull versatility Dc 
flection 5 mvto 10 V div in 11 steps Sweep 0 05 us to 5 
S div In 25 steps, delay to 0.5 s div 11 5x9 7x25 2. 52 
lbs sh Used-checked w/book $495 

WRITE or CALL lor probe and adapter availability! 

Prices F O P. Lima, 0. • VISA. MASTERCARD Accepted 
Alin lor Shipping - Write lot latest Catalog Supplement 
Address Oepi HR - Phone 419/2274573 


FAIR RADIO SALES 

1016 I EUREKA • Poe 1105 • LIMA, OHIO • 45802 


ALL BAND TRAP 
VERTICAL ANTENNAS! 


FULL MlOi WAVE • All Bpndtl Automatic Selection with 
proven Hl-0 Tropp *■ Models-ALL telf tuppoviing • Ground 
or rt»of mount HI STRENGTH riBCRGLASS TUBING 
OVER ALL NO WOOULY. LUMPY TRAPS - NO UN¬ 
SIGHTLY CLAMPS neeslod • Site t 1/4’ '*• '*■ - 

Ttpps NOdort er>»erte You con woe N «n • I ft td Backyard 
FOR APARTMENTS. MOBILE HOMES - CONDOS etc 
whirl mtnlmum space «nd neot oppeorence it MAND- 
ATORV1 Inotont “Drive In" ground mount (Included) Ute with 
or without fiduh (IncludedI (AH angle root mount - Eitra) 
COMPLETELY PRE TUNED-NO ADJUSTMENTS NEED- 
EO EVER! NO TUNER NEEDED FOR MOST TRANS¬ 
CEIVERS! Ute . RG8U feedBne. any length I 2000 Welt 
PEP. input power Shipped. PREPAID IN USA. AttemWet 
In 10 man utotg onty acrewdrtver WEATHERPROOF1 

No -AVT80-10- 5 Band-26‘6’-*109 93 

No - AVT40-10^“ 4 Bend - lOfl- - *139 OS 

No • AVT20-10- 3 Bond- 1T4* -*109 93 

No - AVT 80-10 W— M Band- 22 -*279 93 

No - AVT40-10 W — 7 Bend- 15-9- - *199 95 

SENO FULL PRKJE FOR PP DEL IN USA (C.noae •• 
*10 OO eatro for poatoge. clerical, Cuitoma lor order u»lng 
VISA MASTER CARD or AMER-CXP Ph 1-300- 
L 238*3333 9AM-r,PM weekdays We thip m 2-3 
deyt An Antenna* Guaranteed for 1 year • tO day 
money Lech trial Froo Inf 
l \ WESTERN ELECTRONICS 

Oopt AH Kearney No 0004 7 


GALLATIN 
RADIO SUPPLY 

Expert repair of Ehrhorn ALPHA 
76A, 374A, 78 and 77D series 
amplifiers. 

Also specializing in state-of-the-art 
repair and modification of the Collins 
KWM/HF-380 series radios. Latest 
up-dates available Factory 
Authorized. You won't believe the 
improvement in your radio when it 
gets back! 

Call lor more information 
or to schedule your work 

Gallatin Radio Supply 

Attn: Kirby Van Horn 
P O Box 60064 
Houston, Texas 77205 

(713) 320-2324 ^ y 2 i 



♦ENGINEERING CONSULTING* 583CANDLEWOOD SX* BREA, CA. 92621 

I mastercard ♦♦visa** ca. res. add 6%** TEL :(714) 671-2009 


1988 U.S. CALL DIRECTORY 

(on microfiche) 

Call Directory • by callsign $8 

Name Index - by last name $8 

Geographic Index - by state/ctty $8 

Ail three • $20 
S3 shipping per order 
BUCKMASTER PUBLISHING 
Route 3. Box 56 
Mineral, Virginia 23117 
703/894-5777 vleo/mc 800/282-5628 



BOOK 

FLYER 

Send SASE to 

Ham Radio’s Bookstore 

Greenville, N. H. 03048 


Authorized MADISON Electronics repair facility 
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CELEBRATE 

the 75th anniversary of ARRL 
with a new Handbook! 


1989 marks the 75th anniversary of the founding of the League. 
There's no better way of celebrating this momentous occasion, than 
with the new 1989 ARRL Handbook for the Radio Amateur ! 

The 1200-page sixty-sixth edition contains over 2100 tables, 
figures and charts. The new Handbook is better than ever with 
revised information on phase noise measurement, direct frequency 
synthesis and spread spectrum communication techniques. The 
section on repeaters has been updated including a new CW identifier 
circuit. You'll find new spectrum analyzer and oscilloscope material, 
as well as several new projects in the test equipment chapter. 

As always, we've added a host of new construction projects to 
this new edition. Just some of the new projects include: A 500-MHz 
frequency counter, 160 through 10 meter legal limit amplifier, simple 
CMOS keyer project, digital audio memory keyer and a L/Q meter for 
measuring coil inductance. 

But that's not all. You'll find many other popular construction 
projects that can be built in a weekend such as power supplies and 
VHF/UHF preamps. For the more ambitious builder there are projects 
like the 1.8 MHz QSK transverter (there are VHF/UHF transverter 
projects too) and there are many amplifier designs to suit your needs 
from HF through microwaves. 

The Handbook has always been famous as a reference for 
component data and you will find an entire chapter devoted to 
everything from transmitting tube and transistor specifications to 
aluminum tubing sizes. Satellite enthusiasts will find that the digital 
TR sequencer will add operating convenience to your station. Of 
course, you'll find the most up-to-date information on digital 
techniques, and the video communications chapter is packed with 
information not only on SSTV, ATV and FAX but Weather FAX as 
well. QRP enthusiasts will find the famous "Cubic incher” transmitter; 
not much bigger are the QRP SWR indicator and QRP Transmatch. 
There is also a VXO-controlled 6-watt CW transmitter for your 
favorite band between 80 and 15 meters. There are a number of useful 
station accesories that you can build like DTMF encoders and 
decoders, PIN-diode TR switch, digital PEP wattmeter and SWR 
calculator, Transmatches and dummy loads. 

For $21, The ARRL 1989 Handbook for the Radio Amateur, 
remains an exceptional value for a hardcover technical publication. 
The price outside the US is $23. For postage and handling, add $2.00 
(or $3.50 for insured mail or UPS please specify) 



Here is a description of what is covered in 
the Handbook 

The first 5 chapters serve as an introduction 
and cover basics of Amateur Radio, electri¬ 
cal fundamentals, radio design technique 
and language, and solid state fundamentals. 
Vacuum tube principles as they pertain 
primariliy to high power amplifier design are 
also presented in these introductory 
chapters. There are 12 chapters devoted 
primarily to these radio principles power 
supplies, audio and video, digital basics, mo¬ 
dulation and demodulation RF transmitters, 
receivers, transceivers, repeaters, power 
amplifiers, transmission lines and antenna 
fundamentals Another 4 chapters cover 
voice, digital, image and special modulation 
techniques. The RF spectrum, propagation 
and space communications are covered in 
2 chapters The construction and mainte¬ 
nance section has 12 chapters of useful 
projects ranging from power supplies and 
antennas through digital equipment. You'll 
find up-to-date component data that the 
Handbook is famous for The final 5 
chapters cover how to obtain your license, 
station design and operation, interference, 
monitoring and direction finding An 
abbreviations list, huge index and etching 
patterns make up the balance of the book 
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SSB basics: generating 
the signal 

The mode of choice for much of 
today's voice DX activity is single side¬ 
band, abbreviated SSB in literature, 
and shortened to "sideband" in the 
vernacular. It started out as a much 
larger mouthful: "single-sideband, 
suppressed carrier". Even the abbrevi¬ 
ation "SSSC" didn't make it palatable 
to the glib of tongue, so SSB and side¬ 
band it became. It is one of the great 
leaps forward in radio communications 
and has made a great difference in our 
Amateur world. 

Why? 

The popularity of SSB, and the 
rapid growth of equipment that could 
handle this sometimes tricky mode, 
achieved two resounding successes 
almost simultaneously. First, because 
it eliminated the need to transmit an 
RF carrier, it eliminated that nerve- 
wracking, ear-splitting beat note that 
is created when two carriers are within 
a few Hz of each other. Second, it 
more than tripled our band space — 
three or more SSB stations can now 
use the same space that one ampli¬ 
tude-modulated (AM) signal used 
before. 

As if those two gains were not 
enough, it also contributed to the lon¬ 
gevity of final amplifiers by reducing 
the power dissipated in just maintain¬ 
ing an RF carrier. In an AM signal of 
100 watts, modulated 100 percent by 
a tone, half the power is in the RF car¬ 


rier and the other half is shared 
between the two sidebands. When 
there is no modulation, as in pauses 
between words, the carrier is still 
there, making demands on the final 
amplifier. For a 100-watt carrier from 
a final amplifier that has perhaps 65 
percent efficiency (most were much 
worse than that due to aging, design, 
or poor drive/loading), you can burn 
up close to 155 watts of DC just to get 
100 watts of RF out, without modula¬ 
tion. Add modulation, and the power 
dissipation goes up along with it. 
Thus, it makes sense that if you can 
eliminate the steady drain of the RF 
carrier, your final should run cooler. By 
eliminating one of the sidebands, you 
can realize more economy in power 
and decrease the bandwidth required 
for the signal as well. 

How 

That sounds great, but how can you 
get rid of the carrier and one sideband? 

To understand that, first take a look 
at the relationships between the car¬ 
rier and the sidebands, as shown in 
fig. 1 A. Let's assume an RF carrier at 
some nice round figure like 1 MHz, or 
1000 kHz to make things easier to fol¬ 
low. To keep it easy, assume that the 
modulation is a sine wave at 1 kHz. 
This provides the classic profile of an 
AM signal, which has the carrier right 
in the middle between two sidebands. 
Because the frequencies both add and 
subtract, the product is a lower side¬ 
band at 999 kHz (1000-kHz carrier 


FIGURE 1 
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SIDEBAND 


SIDEBANO 
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SUPPRESSED 


SIOEBANO 
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A normal AM carrier supports two side¬ 
bands, one below and one above, shown at 
A. Removing the carrier, as at B, leaves the 
sidebands, which are the elements that 
transmit information. After generating the 
sidebands, the carrier is no longer necessary 
for transmission. 


minus the 1-kHz modulation), and an 
upper sideband at 1001 kHz (1000-kHz 
carrier plus the 1-kHz modulation). 

Now, suppose you had a modula¬ 
tion circuit that could cause the car¬ 
rier to cancel itself, leaving only the 
two sidebands, as in fig. IB. Think 
about a basic bridge circuit for a 
moment — that very sensitive meas¬ 
uring circuit that allows only a differ¬ 
ence between two voltages (signals) to 
appear at its output. Aha! The possi¬ 
bilities arise. Of course nobody wanted 
to call such a circuit a "bridge modu¬ 
lator," even if that's what it was — 
much too obvious. They're called 
"balanced modulators," and a sample 
circuit is shown in fig. 2. The carrier. 
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FIGURE 2 



A simplified balanced modulator circuit. 
The RF carrier does not appear at the out¬ 
put, but the products of modulation — side¬ 
bands — do appear. 

applied equally across the bridge, does 
not appear at the output. The modu¬ 
lation reacts with the carrier in the 
diodes (the necessary nonlinear ele¬ 
ment) and generates the sidebands. 
These appear at the output as upper 
and lower sidebands, just as in fig. IB. 

Many of the modern transmitters 
and transceivers used today have cir¬ 
cuits more sophisticated than this, and 
some have a special integrated circuit 
that combines a balanced modulator 
and other functions on one chip. All 
have some means of adjusting for best 
carrier rejection (best bridge balance), 
either by varying a DC bias or by a vari¬ 
able capacitance to “tweak" the car¬ 
rier for an exact phase shift or balance. 
The amount of carrier rejection can 
sometimes be very high in experimen¬ 
tal circuits, but in practice it is in the 
range of 40-60 dB as measured at the 
output of the transmitter. That's still 
very good. A 100-watt carrier attenu¬ 
ated by 40 dB is only 0.0001 watt. That 
will cause far less interference than the 
original 100-watt AM earbuster did. 

One sideband goes away 

The next puzzler is how to get rid of 
one (and only one) sideband. There are 
RF and audio-phasing circuits that pro¬ 
vide single-sideband output, but the 
bulk of today's transmitters rely on 
selective filters to pass one sideband 
and reject the other. Designers can do 
marvelous things with crystals, cer¬ 
amics, and inductors, along with 
impedance matching and something 
I've recently talked about called "Q". 
The result is that a window can be 


FIGURE 3 



A crystal filter can be used to pass one side¬ 
band and reject the other. The suppressed 
RF carrier (F c ) is usually placed on one 
slope of the filter's response curve as shown 
in order to pass the band of frequencies in 
the sideband. 


placed right over a sideband, as shown 
in fig. 3. Actually, fig. 3 shows "side¬ 
bands," because it's hard to talk in a 
sine wave — voices are made up of 
many frequencies. This creates a range 
of sidebands, which must be transmit¬ 
ted intact if the guy at the other end 
is going to understand what you're 
saying. Communications equipment 
generally limits the frequencies in voice 
transmissions to 300-3000 Hz, so I've 
used that range in the illustration. The 
resulting output is simply treated as 
one "sideband" — the upper one is 
shown in fig. 3. 

But, how do you... 

Select between upper and lower 
sidebands? It can be done by using 
different filters, one for the upper and 
one for the lower. Just switch them in 
and out of the circuit as needed. For¬ 
tunately, there's an easier and less 
expensive way. Filters are made up of 
several elements and each one adds to 


the cost. Crystals, on the other hand, 
are simpler and less expensive. Just 
switch the crystals in the oscillator that 
generates the (suppressed) carrier. If 
you have two crystals with frequencies 
spaced just right, you'll have the upper 
sideband in the filter window when 
using one crystal, and the lower side¬ 
band in it when using the other. Neat! 

Let's look at an example from a 
common scheme used in several past 
and present transmitters. Figure 4 will 
give you the idea. The oscillator has a 
switch to select between an 8.9985- 
MHz crystal and a 9.0015-MHz one. As 
shown, the 8.9985 crystal is selected 
and the sidebands are at 8.9970 and 
9.0000 MHz. The filter, at 9.0000 MHz, 


lets the upper sideband pass. Switch 
to the other crystal, 9.0015 MHz, and 
the sidebands are at 9.0000 and 9.0030 
MHz. Again, the filter lets only one 
sideband through, in this case the 
lower one which is at 9.000 MHz. 
(These figures assume that an audio 
tone at 1500 Hz is used for modulation. 
With voice, this system will provide 
"sidebands" centered at 9.000 MHz.) 

From here on, its just a matter of 
amplifying the few milliwatts that 
come out of the filter. This must be 
done carefully, using linear amplifiers 
to prevent signal distortion, which 
could cause splatter and irritate fellow 
hams. Tubes, transistors, integrated 
circuits, and "amplifier blocks" can be 
used here to build the power up to any 
level needed. 

Oh, yes, there's one other thing. 
There is no Amateur band at 9.000 
MHz, so a few conversions need to be 
performed to make the signal useful. 
Mixer circuits are used, and they can 



A simplified diagram of a system to select between upper and lower sideband by switch¬ 
ing oscillator crystals. The 8.9985 MHz crystal provides upper sideband; the 9.0015 MHz 
one is for the lower sideband. 
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vary from simple to complex. A 
balanced mixer (almost identical to the 
balanced modulator) is a good bet 
because it helps reject the local oscil¬ 
lator at the output, making life easier 
for following stages. For example, to 
get that 9.000-MHz sideband signal up 
to 28.5 MHz, you mix it with another 
signal at 19.5 MHz. The SSB signal is 
crystal controlled, so, in order to be 
able to move around on the band, the 
19.5-MHz signal must be variable. A 
variable-frequency oscillator (VFO) at 
this frequency tends to be unstable, so 
the solution is to make the VFO oper¬ 
ate at a much lower frequency, then 
mix it with a different crystal-controlled 
signal to provide stable output at 19.5 
MHz (or other frequencies to use on 
different bands). VFOs and mixers are 
worthy of a greater discussion than I 
have space for this month, so I'll get 
back to them in a later issue. 

Receiving SSB? That too is a sub¬ 
ject worthy of a complete article, and 
I'll cover that in next month's column, 
along with an explanation of why SSB 
sounds so funny when you tune it in 
wrong. 

HAM RADIO 


Gunnplexer/ 



& Qcce//one/ 10&24 GHz 



A. Microwave Associates 10 GHz Gunnplexer. Two of tfceee transceivers can ioifii the heart of a 10 GHz 
communication system for voice, mew. video or data transmission, not to mention mountalntop DXing! 
MA87141-1 (pair of 10 mW transceivers) $251.95. Higher power units (up to 200 mW) available. B. Micro- 
wave Associates 24 GHz Gunnplexer. Similar characteristics to 10 GHz unit. MA87820-4 (pair of 20 mW 
transceivers) $739.20. C. This support module Is designed for use with the MA87141 and MA87820 and 
provides all of the circuitry for a full duplex audio transcelve system. The hoard contains a low-noise, 
30-MHz fm receiver, modulators for voice and mew operation. Gunn diode regulator and varactor aupply. 
Meter outputs are provided for monitoring received signal levels, discriminator output and varactor tuning 
voltage. RXMR30VD assembled and tested $119.95. D. Complete, ready to use communication system 
for voice or mew operation. Ideal for repeater linking. A power supply capable of delivering 13 volts dc 
at 250 mA (for a 10 mW version), microphone, and headphone and/or loudspeaker are the only additional 
Items needed for operation. The Gunnplexer can be removed for remote mounting to a tower or 2 or 4 
foot parabolic antenna. TRIitGA (10 GHz. 10 mW) $399.95. Higher power units available. TR24GA (24 GHz. 

20 mW) $839.95. Also available: hom. 2 and 4 foot para¬ 
bolic antennas, Gunn, varactor and detector diodes, 
search and lock systems, oscillator modules, waveguide, 
flanges, etc. Call or write for additional Information. Let 
ARR take you higher with quality 10 and 24 GHz equipment 1 


Advanced 
Receiver 
Research 

Box 1242 • Burlington CT 06013 • 203 582-9409 
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MAKE CIRCUIT BOARDS 
THE NEW, EASY WAY 


WITH TEC-200 FILM 

JUST 3 EASY STEPS: 

• Copy circuit on TEC-200 lilm using 
any plain paper copier 

• Iron film on to copper clad board 

• Peel ott lilm and etch 

SATISFACTION GUARANTEED 
convenient 8% x 11 size 

5-Sheets for $3.95 
10 sheets only $5.95 

add St 25 posiaje - NY res add sales tax 

The MEAD0WLAKE Corp. 

DEPT. G, P.O. Box 497 
Northport, New York 11768 k- 115 




POWER DIVIDERS 


RF power dividers provides the 
tH'M way to food in phase 2 and 4 
antenna arrays to maximize |yil«tn 
gain and at the same time reduce 
losses to a minimum Cove ring 144 
thru 1 ?9b MHz. this senes of VHF 
UHF power dividers are premier RF 
du vices designed >or a long service 
life with low SWR and broad op¬ 
erating bandwidth 
Ent'udvd aluminum body with a 
durable enamel finish in addition to 
silicon sealing at connector flanges 
result* m a ruggedized unit lor all 
array installations Available wrtn 


The K1FO 12 element 
144 MHz YAGI 


E 

N-lype conneclors 

only those 

units are uncondilionallv guaran 
teed fm 2 years 

MODEL 

CONFIG 

PRICE 

144-2P 

12 porta) 

$54 00 

144 4P 

(4 port si 

$61 00 

220 2P 

12 ports) 

$53 00 

220-4P 

(4 ports) 

$60 00 

430-2P 

(2 porta) 

$51 00 

430 4P 

|4 ports) 

$59 00 

002 2 P 

(2 portsi 

$51 00 

902 4P 

14 ports) 

$59 00 

1296-2P 

(2 ports) 

$52 00 

1296-4P 

14 ports) 

SHIPPINA NOT IMCLUOCD 

$60 00 

STRIDSBERG ENGINEERING. CO. 

PO Box 7973 • Shreveport LA 71107 • 
Phone (316)865 0523 

USA 

■Sr 


MODEL FU-12-144 


EME — TROPO — WEAK SIGNAL 

/ CLCCtniCAL SetCiFlCATlONS 

Om 

t b»«u.a«nh iro»q 

MINWV tw*>r.*--<r*> ■* * t■ *. HIM 


imchanicai setcincAiio** 


M..I h(> H> ? CM**W 

S 134 95 t>*»***#M ii**uur#*» iiv v 


ALSO AVAILABLE 

FO 16 220 FO 22-432 FO 26 43? and FO 33 432 
STACKING FRAMES POWER DIVIDERS 

Wo supply those nard lo r«*tJ pad* 'or im* »>«•*'•• bu’wu** 

Delius insulators JI2MOO Plated seer*** S4M00 Stainless HO 100 
Ann %6 UPS STH lot smgar p» pan n* Antennas 
SB Woti o» Mrtsisvpp* 

PA teyxjenu add stall* ***** In 

RUTLAND ARRAYS 

1703 Warren Street • New Cumberland. PA 17070 
(717) 774 5298 7 10 P M EST 

I Dealer inquiries invited 
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New mini mobile scanner 
from AOR 

AOR. Ltd. of Tokyo, Japan has introduced a 
new miniature mobile scanner with frequency 
synthesized keyboard control. The new radio 
Imodel AR160I measures 1.5" x 4.62" x 6.5" and 
weighs 25 ounces. The receiver's frequency 
coverage is 29-52, 136-174, and 436-512 MHz. 

The unit has a suggested retail price of $189; 
this includes a fused dc power cable, telescopic 
whip antenna, mobile mounting bracket with 
complete hardware, plus an ac-to-dc converter 
for indoor use. 



Twenty front keys on the top access the 
onboard microcomputer which controls the unit. 
Light emitting diodes provide bright, read at-a 
glance channel information and verify frequen¬ 
cies through a count-off system. A battery 
retains memory in the event of power loss. 

For further information contact Ace Commu¬ 
nications, Monitor Division, 10707 East 106th 
Street, Indianapolis, Indiana 46256. 

Circle #303 on Reader Service Card. 


Radio Shack offers new 
catalogs 

Radio Shack®, a division of Tandy Corpora 
tion, highlights its line of 1989 computer prod 
ucts in two new catalogs; the 1989 Tandy® 
Computer Catalog and Express Order Software 
Buyer's Guide. 

The 52-page Tandy Computer Catalog fea¬ 
tures the new Tandy® 5000 MC, Tandy® 4000 
LX. Tandy* 3000 NL, Tandy* 1000 TL and 
Tandy® 1000 SL computers, plus a complete line 
of printers, peripherals, accessories and soft¬ 
ware. 

Tandy Corportion’s Express Order Software 
Buyer's Guide is an 84 page catalog filled with 


programs for MS DOS®. XENIX®, TRSDOS®, 
and Microsoft* Windows and MS*OS/2 oper 
ating systems as well as titles for Tandy's popular 
Color Computer family and portables. 

MS-DOS software, at up to 35 percent off the 
manufacturer's suggested retail price, may be 
ordered either through Radio Shack's outlets 
nationwide or by calling 800 321-3133 for ship 
ment directly to you. 

The Radio Shack computer catalogs are avail 
able free of charge from Radio Shack Computer 
centers, Plus Computer Centers, and participat 
ing stores and dealers, or by writing Radio Shack 
Circulation Department, 300 One Tandy Center, 
Fort Worth, Texas 76102. 

Circle #304 on Reader Service Card. 


New Aries- 7™ 

Aries - 7’" developed by Ashton ITC, is a soft 
ware program which integrates Amateur Radio 
equipment with an electronic Logbook (data 
base). The program ties together multi-mode ter 
minal units, computer capable transceivers, and 
a real time logging function. 

In addition to controlling terminal units with 
simple key presses or mouse clicks (pressing the 
up or down arrow on the keyboard increases or 
decreases CW speed and RTTY baud rates) and 
providing for replaceable string parameters 
within pre written text files (Log entries such as 
Name, City, Report, etc may be automatically 
pulled from the on-line log and inserted into an 
existing text file during transmission through the 
Terminal Unit), Aries-1 allows for simultaneous 
display of the TUs input/output on the same 
screen with the Logbook and Transceiver status. 

The electronic Logbook features data search 
capability and automatic entry of date and time 
from the computer's clock. Frequency and mode 
are also automatically entered into the log when 
using a compatible transceiver. By clicking an 
optional mouse on the appropriate log entry, 
other data such as Station ID. City, State or 
Country, Name, etc. may be entered into the log 
from data received through a terminal unit with¬ 
out the need to re-type the information. 

Aries - 7 supports a Contest Mode which has 
instant dupe checking (displayed dupe informa 
tion includes Frequency, mode, date/time, RST 
and optional exchange). 

Other features include: the ability to run other 
programs from Aries■ 7 while staying resident in 
memory; a capture buffer for selectively saving 
to disk input/output data from a terminal unit; 
searching and printing of log data by band, 
mode, country, etc.; updating QSO information 
within the log; and uploading and downloading 
of files through Packet, RTTY, etc. 

Transceivers currently supported are Kenwood 
Model: TS-940S, 440S. 140S, 640S, 711 A, and 
811A (with appropriate Kenwood IC-10 Kit and 
IF-232C interface), and Icom models: IC-735, 
761, 275, 375, 475, and 575 (with Icom CT-17 
interface). Terminal units currently supported 


include the AEA PK-232, Heathkit HK-232, and 
Kantronics KAM all-mode units. 

Aries-1 includes sample message files, a 
demo-log, and printed Users Guide. The pro 
gram is available on 5-1 /4 or 3-1 /2-inch disks and 
runs on IBM PC/XT/AT.PS-2s or compatibles 
with at least 256K of memory. A serial port is 
required for connection to a compatible termi 
nal unit or transceiver. A second serial port is 
necessary if you want simultaneous interface to 
both units. An optional mouse (Microsoft' bus 
version recommended) is also supported for even 
faster TU control and data entry. The price is 
$89.95, plus shipping and handling. For more 
details, contact Ashton ITC, PO Box 1067, VEs- 
tal New York 13851; 607-748 9028. 

Circle #305 on Reader Service Card 


New digital storage 
oscilloscope 

The new Philips PM 3320A Digital Storage 
Oscilloscope from John Fluke Mfg. Co.. Inc., 
captures single events with its 200-mhz band 
width, real time sampling rate of 250 MS/s and 
10-bit resolution. 

Two acquisition modes are available to cap¬ 
ture signal details exceeding preset limits — 
Save-on-Difference and Stop-on Difference. 
They compare the incoming waveform with one 
in memory and record the new waveform I not¬ 
ing the time of capture) as soon as a difference 
due to jitter, spikes, or amplitude variation 
appears between the two signals. Another func¬ 
tion. Absolute Min/Max, creates a historical rec 
ord of a large number of traces and can be used 
to set the Save/Stop-on-D'ifference parameters. 
Other functions include digital filtering and the 
display of histograms, showing the amplitude 
distribution of a captured signal. 



The PM 3320A DSO offers an on-board Fast 
Fourier Transform (FFT) option with an overview 
of the incoming signal's frequency spectrum. 
Other automatic measurement functions are: 
RMS voltage, percentage overshoot and 
preshoot for step functions, and continuously 
variable rise and fall times — including the two 
pre set options of 10 to 90 percent and 20 to 80 
percent of ECL applications. It also provides 
/continued on page 1221 
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Others May Try to Imitate, But... 

Only One Can Be 







NV 


Advanced Electronic Applications, inc 


ERROR IDLE PHASE STBY STBv MODE L FEC ASCII BAUDOT 


^ A » * 

Model 

LUDOT 


THRESHOLD M < 


PAKRATT 232 


MULT SEND CONV 


RQ TFC OVER 


STA CON CMD TRANS 


ARCJ CHECK PKT MORSE 


RADIO I JL OFF 


RADIO? *m. 


Morse Code - Baudot - ASCII - AMTOR - Packet - Facsimile - Navtex 

Amateur Net Price $319.95 


It’s a lesson you learn very early in life. Many can be good, some may be better, but only one can be 
the best. The PK-232 is the best multi-mode data controller you can buy. 


1 Versatility 

The PK-232 should he listed in the 
amateur radio dictionary under the 
word Versatile. One data controller 
that can transmit and receive in six 
digital modes, and can be used with 
almost every computer or data ter¬ 
minal. You can even monitor Navtex. 
the new marine weather and naviga¬ 
tional system. Don't forget two radio 
ports for both VHF and HF, and a no 
compromise VHF/HF/CW internal 
modem with an eight pole bandpass 
filter followed by a limiter dis¬ 
criminator with automatic threshold 
control. 

The internal decoding program 
(SIAM lml feature can even identify 
different types of signals for you. in¬ 
cluding some simple types of RTTY 
encryption. The only software your 
computer needs is a terminal program. 



PC Pakratt Packet TX/RX Display 



Facsimile Screen Display 


2 Software Support 

While you can use most modem or 
communications programs with the 
PK-232, AEA has two very special 
packages available exclusively for the 
PK-232....PC Pakratt with Fax for 
IBM PC and compatible computers, 
and Com Pakratt with Fax for the 
Commodore 64 and 128. 

Each package includes a terminal 
program with split screen display, 
QSO buffer, disk storage of received 
data, and printer operation, and a 
second program for transmis¬ 
sion/reception and screen display of 
facsimile signals. The IBM programs 
are on 5 -1/4" disk and the Com¬ 
modore programs are plug-in ROM 
cart ridges. 


3 Proven Winner 

No matter what computer or ter¬ 
minal you plan to use, the PK-232 is 
the best choice for a multi-mode data 
controller. Over 20,000 amateurs 
around the world have on-air tested 
the PK-232 for you. They, along with 
most major U.S. amateur magazines, 
have reviewed the PK-232 and found 
it to be a good value and excellent ad¬ 
dition to the ham station. 

No other multi-mode controller of¬ 
fers the features and performance of 
the PK-232. Don't be fooled by imita¬ 
tions. Ask your friends, or call the 
local amateur radio store. We’re con¬ 
fident the PK-232 reputation will con¬ 
vince you that it's time to order your 
very own PK-232. 

Call an authorized AEA dealer 
today. You deserve the best you can 
buy, you deserve the PK- 232. 

Advanced Electronic 
Applications, Inc. 

P.O. Box C-2160 
Lynnwood, WA 98036 
206-775-7373 


C Brings you the 
Breakthrough! 
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automatic pulse width, duty cycle and phase 
measurements, division for ratio measurements, 
integration, and differentiation. 

The Philips PM 3320A Digital Storage Oscil¬ 
loscope suggested U.S. list price starts at $8,990. 
Allow six weeks for delivery. For more informa¬ 
tion in North America, write to John Fluke Mfg. 
Co., Inc., P.O. Box C9090, Everett, Washing¬ 
ton 98206. 

Circle #306 on Reader Service Card. 

Hands-free cellular 
microphone 

Shure Brothers Inc. has introduced the new 
Shure ClearVoice"* Hands-Free System. 
Designed to fit on the driver's seatbelt, it pro¬ 
vides the cellular car phone user clear voice 
transmission while keeping both hands on the 
steering wheel.The system features a highly 
directional, supercardioid pickup pattern that 
makes the microphone 60 percent less sensitive 
to undesirable ambient noise such as that created 
by a defroster fan. radio, car engine, or even sur¬ 
rounding traffic. 

The Shure ClearVoice System can be used 
with most cellular car phones equipped with 
hands-free circuitry. Installation takes about 30 
minutes and can be done by any qualified cellu 
lar installer. The suggested retail price is $134.75. 

For more information contact Shure Brothers 
Inc.. 222 Hartrey Avenue, Evanston, Illinois 
60202 3696 

Circle #307 on Reader Service Card. 

RF/microwave prototyping 
boards 

RF Prototype Systems introduces QUICK 
BOARDS for rapid evaluation and verification of 
designs. The double-sided, FR-4 board, with 
plated through holes, is useful when breadboard¬ 
ing commonly used circuits/devices. 

Three boards are offered. The LPf 1 is a general 
filter that accommodates several filter topologies 
up to seven sections, including low pass, high 
pass, and narrow band pass. It is sized to fit stan¬ 
dard enclosures. The GB1, a gain block layout, 
provides 50-ohm interconection and dc bias for 
common MMIC amplifiers, like the Avantek 
MSA series. The T081 is used for evaluating TO- 
8 voltage controlled oscillators and amplifiers and 
comes complete with holes for SMA connectors 
and power supply decoupling components. 


For more information, contact RF Prototype 
Systems, 12730 Kestrel Street, San Diego, 
California 92129. 

Circle #309 on Reader Service Card. 


Improved electro¬ 
mechanical tool kit 

Jensen has improved the popular JTK-79 
Electro-Mechanical Tool Kit. Designed for the 
performance of a wide variety of electronic and 
mechanical repair tasks, the kit now contains a 
full 14-piece socket set, 7 piece jewelers screw 
driver set, 10-piece hex key set, 4 screwdriver 
blades (two Phillips, two slotted), full-size han 
die, circuit tester, wire stripper/cutter, adjusts 
ble wrench, variety of pliers, and more. 



The tools come in a compact 7x9x2' pad¬ 
ded zipper case with Velcro snap closure to hold 
an optional Beckman DM 73 Meter. 

The JTK-79 is priced at $79.00. For more infor 
matron and free catalog, write Jensen Toots Inc., 
7815 S. 46th Street, Phoenix. Arizona 85044 
Circle #306 on Reader Service Card. 


Digicom 64 

Digicom 64 is a disk based TNC emulator pro 
gram for the Commodore 64 (or C128) computer. 
It is a public domain program written by hams 
in Germany that eliminates the need for a TNC 
and requires only an external modem for full 
packet radio operation. 

The displayed modem circuit is based on the 
AM7910 chip; it supports both hf and VHF 
packet tones. No alignment is required. The cir¬ 
cuit includes a "watchdog" timer as a failsafe 
for unattended operation and reed relay output. 
Power for the modem is taken directly from the 
C64; no external supply is necessary. The pc 
board is configured so that it may be plugged 
directly into the cassette port, or mounted 
remotely using a 6-conductor cable. Connectors 
for both configurations are included with each 
kit. 

The complete parts kit with pc board is priced 
at $49.95. plus $2.50 shipping and handling. An 
assembled/tested unit is $79.95. plus 3.50 ship 

Icontinued on page 125) 


5-1000 MHZ PREAMPLIFIERS 


WLA21m 

NF 

3dB 

G 
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WILAM TECHNOLOGY, Div. of 

WI-COMM ELECTRONICS INC. 

P.O Box 5174, MASSENA. N Y 13662 

(315) 769-8334 ^ 110 





WEATHER 
SOFTWARE 

ACCU-WEATHER FORECASTER 
is a menu driven program that 
allows Ihe user to lap into ACCU- 
WEAT HER S extensive computer¬ 
ized database 

Maps, graphs, pictures, charts, 
and narrative descriptions are |ust 
part ol what can be downloaded to 
your computer 

Several different services are 
available from ACCU-WEATHER 
Price varies with the service and 
time of day that the computer is 
accessed Add S350 for shipping 
and handling 
f MC IBM $69.95 

I MC-MAC $89.95 

PI0«mmMS3SOIo# 

*h>ppang and handling 


ham.- 

mdm _ 

GREENVILLE NH 03048 


BOOKSTORE 

603 878 M41 


U.S. AMATEUR RADIO MAIL LISTS 

Labels, floppy disks. CD-ROM. mag tape 

• Newly licensed hams 

• All upgrades 

• Updated each week 


BUCKMASTER PUBLISHING 
Route 3, Box 56 
Mineral. Virginia 23t17 
703/894-5777 visa/me 800/282-5628 
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CASH OR 
CHECK PRICE 







NEW ENGLAND’S FACTORY- 
AUTHORIZED SALES & SERVICE 
FOR 


KENWOOD O 



SONY 

ICF-2010 

RECEIVER 


Also displaying the popular accessories needed lo complete a HAM STATION . . . 

ARRL PUBLICATIONS • AEA PRODUCTS • AMPHENOL 
• ALPHA DELTA • ASTRON • AUSTIN ANTENNAS • AV AN 11 

- • BELDEN • BENCHER • B & W • DAIVVA • ALINCO 

• HUSTLER • KLM • LARSEN • MIRAGE • ROHN 

• TELEX/HY-GAIN • TOKYO HY-POWER LABS 

• TRAC KEYERS • VIBROPLEX • WELZ • ETC. ^ ioa 


Air: 116-136 MHz 
FM: 76-108 MHz 
AM: 150 kHz-30 MHz 

$344.95 

Cash or Check Price 


OPEN SIX DAYS A WEEK VISA MC WELCOMED 


Telephone 617/486-3400, 3040 

675 Great Rd., (Rte. 119) Littleton, MA 01460 
1 3 /« miles from Rte. 495 (Exit 31) toward Groton, Mass. 


W6SAI BOOKS 

published by Bill Orr, W6SAI and Stu Cowan, W2LX 

BEAM ANTENNA HANDBOOK 

Completely revised and updated with the latest computer generated mtorma 
lion on BEAM Antenna design Covets HF and VHF Yagis and 10. 18 and 24 
MHz WARC bands Everything you need to know 204 illustrations 268 
pages 1985 Revised 1st edition 

RP BA Soltbound $11.95 


SIMPLE LOW-COST WIRE ANTENNAS 

Pnmer on how to-build simple low cost wire antennas Includes invisible 
designs tor apartment dwellers Full ol diagrams and schematics 192 
pages 1972 2nd edition 

RP-WA Sottbound $11.95 


ALL ABOUT CUBICAL QUAD ANTENNAS 

Simple to build, lightweight, and high performance make the Ouad al OX err, 
delight Everything bom the single element to a multi element monster A 
wealth ol information on construction, feeding, tuning and installing the 
quad antenna 112 pages 1982 3rd edition 

RP-C0 Soltbound $9.95 


THE RADIO AMATEUR ANTENNA HANDBOOK 

A wealth of projects that covers verticals, long wires, beams as well as 
plenty of other interesting designs It includes an honest ludgement of gain 
ligutes how to site your antenna for the best performance, a look at the 
Yagi-Quad controversy, baluns. slopers. and delta loops Pracbcal antenna 
protects that work! 190 pages 1978 1st edibon 
RP-AH Soltbound $11.95 

Please enclose $3 50 for shipping and handling ^t?*- Aw 


_ bMTCRHATiOtaAl MOM1MIT M4CA{IM( • ▼ AND r0* ACTlVt NAOlOAMATlUfti 

r.b£«rf Radiosporting 




BOOKSTORE 


GREENVILLE. NH 03048 


(803) 878 1441 


Tuts IS IT' - Ton etc GUNS l LITTLE PISTOLS 


A magazine dedicated to quality and sportsmanship in amateur 
radio operating. Fresh, timely, practical and down to earth reading for 
little pistols and big guns. Written by the world's best in their fields: 
ON4UN, SM0AGD, LZ2CJ, VE3BMV, K116BZF, DJ9ZB, ZS6BRZ, 
W1WY, N2SS, K7GCO, K4ZN, W4GF, VE3JTQ, WB4ZNH, 
WB9TBU, KQ2.M, NS6X, W2XO, W3FG, KA3B, K1PI.R, N3IK, 
N7CKD, VE3XN, AB0X, JE1CKA and others. 

Includes DX News, QSL Info, 160m, 80m, 10m, 6m columns, 
DXpeditioning, Propagation, Awards, Contest Rules and Results, 
Traffic - Emergency, FCC News, New Products, Antennas, Technical 
News and articles, Equipment Reviews and Modifications, Computer 
Programs, Radio Funnies, Club Life. SWL, RTTY, VIIF/UHF, Mail 
Box, Classified Ads and much more in a magazine format wilh I he speed 
of a bulletin. RADIOSPORTING sponsors DX Centurion Award, 
Contest Hall of Fame and World Radio Championship contest. 

"Your publication is superb! Keep it up!" Joe Rciscrt, WIJR 
"Your W2PV articles arc priceless. Your magazine is super!’ 

Rush Drake, W7RM 

"Let me congratulate you on a very impressive magazine. Just whai 
I've been looking for as a DXer and Contester!’ Dick Mocn, N7RO 

"RADIOSPORTING, once received, cannot be tossed aside until 
it is read from cover to cover. Then reviewed again and again.’ 

Chas Browning, W4PKA 
*1 take every ham magaz.inc and can say without reservation hat 
RADIOSPORTING is the first one read each month.’ 

Joe Rudi, NK7U, ’Oakland A's’ 
Subscription rates: I year USA $18, Canada CDNS28, Overseas 
US$25; 2 years $33, $50. $44 respectively. Single issue $2. 

USA First Class Mail add $10/ycar, DX Air Mail add $20/ycar. 

TRY US! SUBSCRIBE OR SEND SI FOR YOUR 
SAMPLE COPY. VISA, MASTERCARD accepted. 
RADIOSPORTING Magazine 

PO Box 282, Pine Brook, NJ 07058, USA Tel. (201) 227-0712 
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Eureka! 


Wc just struck gold with a miniature, high qual¬ 
ity and very reliable DTMF decoder at a rock 
bottom price of $59.95. Our DTD-I will decode 
5040, 4 digit codes with the security of wrong 
digit reset. It contains a crystal controlled, single 
chip DTMF decoder that works great in bad sig¬ 
nal to noise environments and provides latched 
and momentary outputs. Why carry that heavy 
gear when its size is only 1.25 x 2.0 x .4 inches 
and it comes with our etched in stone, legendary, 
one year warranty. 

Instead of sifting through the field...search¬ 
ing, use our super quick one day delivery and 
cash in on a rare find. 



-JgCOMMUMCATIONS 
BSa SPECIALISTS 

426 W. Tall Avc.. Orange. CA 92665-4296 
fxx'al <714)998-3021 • FAX (714) 974-3420 

Entire U.S.A. 1-800-854-0547 
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Icontinued from page 1221 

ping and handling. Both include a program disk 
and documentation at no charge. 

Program disks with documentation and blank 
printed circuit boards with construction details 
are also available. 

For further information contact Barry Kutner, 
W2UP, 614-B Palmer Lane, Yardley, Pennsyl¬ 
vania 19067. Please enclose a SASE for reply. 
Circle 1310 on Reader Service Card. 
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Plenty of Books 

Send SASE 
for free flyer 

Ham Radio’s 
a Bookstore „ 

Greenville, N. H. 03048 



Foreign Subscription Agents 
for Ham Radio Magazine 


Ham Radio Austria 
Karin Debar 
Posltach 24M 
D-/8S0 Loertacn 
West Germany 


Mam Rado Belgium 
Sie«eoncute 

416 

B 9?>8 Gem , 

Belgium 


Mam Radio Holland 
Poslbut 413 
Nl 7800 Ar fmrnec 
Holland 


Ham Radio Eu'ope 
Boa 2064 

S IM 0? Upp4and* VaMty 


Mam Rac»o Franca 
SM Electronic 
20 Ota Are dee Clarions 
F 89000 Auiarra 
Franca 


Mam Radio Germany 
Kano ueber 
Poafiach 24M 
D 78SO Loertacn 
Waal Germany 


UlcKit f'5RV, Loop, & Dipole Kits 



Canada 

Send orders to 
Mam Radio Maga/me 
GraenvtMa MM 03048 USA 
Prices m Canadian lund# 

1 yr $4t as 2 yrs *74 » 
3 yra WM 

Mam Rado Italy 
Via Mamago IS 
I 70134 Milano 


Mam Radio Japan 
Kafsumi Fleet'On it Co Lid 
27 5 Ikegarm 
4 Chom* Ola Ko 
Tokyo *46 Japan 
Telephone |03» 7S3-240S 

Ham Radio Switzerland 
Karin UMer 
PosHach 24S4 
0 T8S0 Loerrach 
West Germany 

Mam Radio England 
fMRSGH 
Lambda House 
Cranborne Hoad 
Pollers Be- 
Herts EN6 3JW 
England 

Holland Radio 
143 Graenway 
Greenvd* Jonannesburg 
Republic of South Atr<a 


• PfesolJcreJ Amphenol Pt 

• Kjakfb «'l Superflex ««< 

• Falh iBiulrfcJ. wx scale, 
an C.'fTvJc. I.Hk BO»»« J* 

Faiirti Antennas in ihr 

AntennasW 

,<8011 373-8425 


Jipole «oirr>{( 

• Mikori ,-VJapier lif S 

• Anicaaa Launcher Lit SI 4.^ 

•.WDuroa ;<Re| 1B f SU.95 

• Loop*. dipnlct. fitJlinn etc. 
AJJ S5 Skipping A; HanJImg 
Ciul.i( SI ky 1st clut mail 

Box 50062-H Provo. IT &4605 . 


COMMUNICATIONS 


INTRODUCING 
W2DRZ VHF/UHF MODULES 
NOW AVAILABLE 

NOW AVAILABLE 

900 MH 2 Transvertor $299 00 

Call for our special NOW 
ICOM.AEA LARSEN. VAN GORDEN, 
VIBROPLEX, NYE VIKING. FALCON 
COMM. LEADING EDGE ARRL PUBLI 
CATIONS. KAGLO. HAMTRONICS. ETC 



915 North Main Street 
Jamestown, New York 14701 


PH. (716)664-6345 
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B ft W PRESENTS A 
WINNING COMBINATION 


*• * _ 
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MODEL PT2500A LINEAR AMPLIFIER 

The Botkef Sc Williamson PT2&00AI inear Ample 
fiei is a completely sell contained table top 
unit designed for continuous SS8. CW. I?TTY. 
AM or ATV operation Intended (or coverage 
ol all amateur bands between 1 8 MHz and 
21 MHz it can be readily modified for fte 
quencies outside the amateur bands for 
commercial or military application Two type 
5-500z glass envelope triodes provide reliability 
and rapid turrvon time 

FEATURES INCLUDE 

• Full 1500 watt output 

• PI network Input tot maximum drive 

• Pressurized plenum cooling system 

• DC antenna relay lot hum tree operation 

• Illuminated SWR and power meters 

• Vernier tuning for occurate settings 

• Pi L output tor greater harmonic 
oftenuation 

Ruggedly constructed of proven design this 
amplifier reflects the manufacturer's critlcol 
attention todetails - such as the silver plated 
tank coll for maximum efficiency Cathode 
zener fuse and Internal/external cooling are 
among the protective and safety devices 
employed input and output impedances 
ore 50 ohms 

Dimensions 17" wide x 19" deep x 8 "'h high 
Weight 80 lbs (shipped in 3 cartons to meet 
UPS requirements) 

Price 2175 00 FOB factory Price 

includes one year limited warranty 
Call or write factory for complete speci¬ 
fications 




■1 ; k 


MODEL VS1500A ANTENNA COUPLER 

The Barker 8 Williamson VS1500A antenna 
coupler is designed to match virtually any 
receiver, transmitter or transceiver In the 160 
to 10 metor range (1 8 to 30 MHz) with up to 
1500 watts RF power to almost any antenna, 
including dipoles inverted vees verticals 
mobile whips beams, random wiror and 
others ted by coax cable balanced lines or 
a single wire A 1 4 balun is built in for 
connection to balanced lines 
FEATURES INCLUDE 

• Series parallel capacitor connection 
for greater harmonic attenuation 

• Irvcircuil wattmeter tor continuous 
monitoring 

• Vernier tuning for easy adjustment 
Front panel switching allows rapid selection 
of antennas, or to an external dummy load, 
or permits bypassing the tuner 
Dimension (Approx ) 11 wide x 13" deep 

x 6" high 

Weight 6Vi lbs 

Price '499 00 FOB factory Fulty warranted 
for one year 


<3> 


Ait UUB PQOOUCU. MAPI t. u&A 

BARKER * WILLIAMSON 

**AX»'fv Corrv»xjn<afcn Piooucft Stncr* 

*1 you* l>»t*bu»on Wnfe o» Co* 

10 Corot 3 pnm* Itottol PA 1900’ mbP 

(215) 788-5581 m3m 
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Dependable Service 
At The Right Price ... Everytime 


TS-940 "DXCELLENCE"^^ 

• All Band. All Mode Transceiver 

• Direct Keyboard Entry 

• Engineered for the DX Minded 
and Contesting Ham 

• Its Got It All! 


PT 7R7PV HF/VHF/UHF 
M-ZOZljA BASE STATION 

• Add Optional 6m, 2m & 

70cm Modules 

• Dual VFOs 

• Full CW Break-In 

• Lots More Features 


VWbl HF "PERFORMANCE " RIG 
160 lOM/General Coverage 
Receiver 

Built-In Power Supply and 
Automatic Antenna Tuner 
SSB.CW, FM.AM RTTY 
QSK IO60WPM 


• C y HR-2510 

Mobile 10 Meter Transceiver 
SSB/AM/FM/CW 
25 Watts PEP 

Computer Controlled Operation 

SALE PRICED 


WOOD 


ICOM 


2m and 220 MH7 Amplifiers 
GaAsFET Receive Pre Amps 
and High SWR Shutdown 
Protection 

144 MHz S 

MODEL A 

2 23 2 m/30 out 

2 217 2 170 out E 

2 117 I0ln/170out 

220 MHz R 

3 22 2 m/20 out I 

2 211 2 inM lOoul C 

3 112 3C in, 120out E 

CALL D 


FT-736R VHF'UHF BASE STATION 

• SSB, CW, FM on 2 Meters 
and 70 cm 

• Optional 50 MHz, 220 MHz or 
1.2GHz 

• 25 Walts Output on 2 Meiers. 
220 and 70 cm 

• 10 Walts Outpul on 6 Meters 
and 12 GHz • 100 Memories 


TS-140S AFFORDABLE DX ii 

• HF Transceiver With 
General Coverage Receiver 

• All HF Amateur Bands 

• 100 W Output 

• Compact. Lots ol Features 


IC-781 NEWEST SUPER RIG 

• 5 Function Display Screen 

• Built-in Spectrum Scope 

• 150 Watts Output 

• Built-in PS and AT 


KENWOOD 


ICOM 


TM-721A DELUXE FM DUAL BANDER 

• 2 Meters (138 000-173 995 MHz) 

70 cm (438.000-449.995 MHz) 
Receiver Range 

• 45 Watts on 2 Meters 
35 Watts on 70 cm 

• 30 Memory Channels 


IC-900 SIX BANDS IN ONF MOBILE 

• Remote Controller. Interface 
A Unit. Interlace B Unit, 
Speaker. MIc and Cables 

• Six Band Unils lo Choose ^ 

• 10 Memories Per Band ** 

• Programmable Band Scan 

• Fiber Optic Technology 


FT-212RH 

THE ANSWERING MACHINE" MOBILE 

• Rx: 138 174 MHz 
. Tx 144 148 MHz 

• 45W Output 

• Digital Voice Recorder 

• FT 712 RH for 70cm 


KENWOOD 


ICOM 


TH-25AT 

POCKET SIZED 
AND POWERFUL 
Frequency Cover¬ 
age 141 163 MHz 
(Rx), 144 148 MHz 
(Tx) 

Front Panel DTMF 
Pad 

5 Watts Output 
14 Memories 
TH 45AT Available 
tor 440 MHz 


IC-/r2AT 

IC-,,4AT 

MICRO HT S 
FOR 2M 440 

Pocket Size HT Fun 
Ten Memories 
LCD Readout 
Wideband Coverage 
Up to 3 Watts Output 
32 Built-in 
Subaudibie Tones 


FT23/73R 

• Super Mini 

HT'S 

• Zinc Aluminum 
Alloy Case 

• 10 Memories 

• 140 164 MHz, 
440-450 MHz 

• 2W Battery 
Pack or 
Optional 
5W Pack 


KAM 

Packet, WEFAX, ASCII, 
AMTOR, RTTY, CW 
Simultaneous Operation on 
HF and VHF 

Personal Packet Mailbox'" 

SALE PRICED 
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• RS7A 

$50 

• RS35M 

$155 


• RS12A 

$72 

• VS35M 

$175 


• RS20A 

$92 

• RS50A 

$199 


• RS20M 

$109 

• RS50M 

$225 


• VS20M . 

$129 

• RM50M 

$245 


• RS35A 

$139 

• VS50M 

$239 



102 N.W. Business Park Lane Kansas City, MO 64150 Call Toll Free—9am - 6pm Mon.-Fri. 9am-2pm Sat. 

Call For Best Trade-In Deal _ In Missouri Call—816-741-8118 

11 im H MOST ORDERS SHIPPED SAME DAY | 
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KANTRONICS • KENWOOD • LARSEN • MFJ • MIRAGE/KLM • NYE VIKING • RF CONCEPTS • UNIDEN . YAESU 














































OPTOELECTRONICS INC. 
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POCKET SIZE 

SIZE:4" Hxi.5" Wxl" D 
MADE IN USA 

ITA-100S 

. 


R 



FREQUENCY 


COUNTERS 

TO 2.4 GHZ 

8 LED DIGITS - 2 GATE TIMES 
ALUMINUM CABINET 
INTERNAL NI-CAD BATTERIES INCLUDED 
AC ADAPTER/CHARGER INCLUDED 



EXCELLENT SENSITIVITY 
& ACCURACY 

AC-DC • PORTABLE 
OPERATION 


Small enough to fit into a shirt pocket, our new 13 GHz and 2 4 GHz, 8 digit frequency counters are not toys! They 
can actually out perform units many times their size and price! Included are rechargeable Ni-Cad batteries 
installed inside the unit for hours of portable, cordless operation The batteries are easily recharged using the AC 
adapter/charger supplied with the unit. 

The excellent sensitivity of the I300H/A makes it ideal for use with the telescoping RF pick-up antenna; 
accurately and easily measure transmit frequencies from handheld, fixed, or mobile radios such as Police, 
firefighters. Ham, taxi, car telephone, aircraft, marine, etc. May be used for counter surveillance, locating hidden 
"bug" transmitters. Use with grid dip oscillator when designing and tuning antennas. May be used with a probe 
for measuring clock frequencies in computers, various digital circuitry or oscillators. Can be built into transmitters, 
signal generators and other devices to accurately monitor frequency 

The size, price and performance of these new instruments make them indispensible for technicians, engineers, 
schools. Hams, CBers, electronic hobbyists, short wave listeners, law enforcement personnel and many others 


1.4 QHt COUNTER 


evanoaoa 


CM 2400M 


1 

STOCK NO: 

tt 1 300H/A Model I300H/A I-1300 MHz counter with preamp, sensitivity, ■ ImV 

2 7MHz to 450MHz Includes Ni-Cad batteries and AC adapter * 169.95 

#2400H Model 2400H 10-2400 MHz microwave counter includes Nl-Cad 

batteries and AC adapter *299.95 

#CCA Model CCA counter/counter, for debugging, ultra sensitive. < 50 micro 

volts at I SOMHzl I -600 MHz with adjustable threshold. RF Indicator 
LED Includes Ni-Cad batteries and AC adapter *299.95 

ACCESSORIES: 

#TA-100S Telescoping RF pick-up antenna with BNC connector *12.00 

#P-100 Probe, direct connection 50 ohm, BNC connector *20.00 

#CC-12 Carrying case, gray vinyl with zipper opening Will hold a counter and 

#TA-1000S antenna. *10.00 
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ORDER FACTORY DIRECT 

FLA (305) 771-2050 -|_ 800 - 327-5912 AVAILABLE NOWI 

OPTOELECTRONICS INC . 

Orders to US and Canada add 5% of total ($2 min, $10 max) 
5821 N.E. 14th Avenue Florida residents add 6% sales tax COD fee $2. 

Ft. Lauderdale. Florida 33334 Foreign orders add 75% 
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YAESU’S DUAL BANDER 
GOES PLACES OTHER 
MOBILES DON’T. 



FT4700RH control head 

(l l5 /i8" x 5 V x 1" ) 


Introducing Yaesu’s FT-4700RH 
dual-band mobile. Choose Yaesu’s FT 
4700RH, and you open the door to a lot 
of tight spaces. 

While other dual banders just won’t 
fit in today’s small cars, the FT4700RH 
utilizes a versatile "remote head” design. 
So you can mount the “brains” on your 
dash, visor, or door, and hide the “muscle” 
under your seat. 

High-performance package. Packing 
a solid 50-w'att punch on 2 meters (40 
watts on 70 cm), the FT 4700RH includes 
Dual Band Watch for simultaneous moni¬ 
toring of both bands, with independent 
squelch settings on the main and second 
ary bands. When you transmit, opposite 
hand monitoring goes on in a full duplex 
mode. 

You can adjust the relative volume of 
the two receive channels with the balance 
control, too. And with Yaesu’s bright LCD 
display, transceiver status is clearly visible 
in sunlight or shade. 

Convenience on the 
road. Human engineer 
ing, longaYaesu 
specialty, 
is an impor 
tant aspect 
of the FT 

4700RII design.The ten button front panel 
keypad includes a "do-re-mi” audible com¬ 
mand verification, and all important con 
trols are backlit for night operation. Plus 
you get extended receive coverage of 140-174 
MHz (MARS/CAP permit required for 
transmit on 140-150 MHz, or 430-450 MHz 
on 70 cm). Nine memory channels on each 
band. High/low power selection (low power: 
five watts). One touch reverse repeater 
shift button.Optional CTCSS module. And 
16-key DTMF microphone. 

Optional accessories. FTS-8 CTCSS 
unit. MII-15D8 Autodialer Microphone 
with 10 telephone number memory. SP-3 
or SP-4 External Speakers. And YH-1 
Headset/Boom Mic or MF1A3B Flex Arm 
Boom Mic, both with SB 10 PTT Switch 
Unit. 

Discover Yaesu's FT-4700RH today. 

And see what “high performance" really 
means. For dual-hand mobile operation, 
Yaesu’s FT4700RH really fits! 



Ji 


Yuesu USA 17210 Edwards Road, Cerritos, CA 90701 
(21:1)404-2700. Repair Service: (213) 404 4884. 
Parts: (213) 404 4847 Prices and specifications 
subject to change without notice. 
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KENWOOD 

.. pacesetter in Amateur Radio 


*6? 


Four to Go! 


M “ 221 A/ 321A/421A/521A 



144/220/450/1300 MHz 
The Hottest Selling Compact 
FM Mobile Transceivers 

The all-new TM-221A, TM-321A. 
TM-421A and TM-521A FM trans¬ 
ceivers represent the “New Genera¬ 
tion" in Amateur radio equipment. 

The superior Kenwood GaAs FET 
front end receiver; reliable and 
clean RF amplifier circuits, and new 
features all add up to an outstand¬ 
ing value for mobile FM stations! 

The optional RC-10 handset/control 
unit is an exciting new accessory 
that will increase your mobile 
operating enjoyment! 

• TM-221A receives from 138- 
173.995 MHz This includes the 
weather channels! Transmit range is 
144 148 MHz Modifiable for MARS and 
CAP operation. (MARS or CAP permit 
required.) 


• TM 321A covers 220-224.995 MHz. 
TM-421A covers 438-449.995 MHz. 
and the TM-521A covers 1240-1300 
MHz. (Specifications guaranteed for 
Amateur band use only ) 

• Built-in front panel selection of 38 
CTCSS tones. TSU 5 programmable 
decoder optional 

• Simplified front panel controls 
makes operating a snap' 

• 16 key DTMF hand mlc., mic hook, 
mounting bracket, and DC power 
cable included. 

• Selectable frequency steps for 
quick and easy QSY 

• TM-221A provides 45 W. TM-321A 
25 W. TM 421A 35 W. and TM-521A 
10 W. All models have adjustable low 
power 

• Packet radio compatible! 

• Programmable band scanning 
with memory scanning and 

memory channel lock-out. 
♦ New amber LCD display 


Optional Accessories. swt-2 

• RC-10 '.In 1 i.it" Imn " !• ’ .Vi .*. • 1 SWC-4 


Kenwood non-volatile operating 
system All functions remain intact 
even when lithium battery back up 
fails. (Lithium cell memory back-up. 
est life 5 yrs.) 

14 full function memory channels 

store frequency, repeater offset. 

sub tone frequencies, and repealer 

reverse information Repeater offset 

on 2 m is automatically selected. 

There are two channels for "odd 

split" operation 

Super compact: 

approx. 1 1/2''Hx5-1/2"Wx7"D. 

Microphone test function on low 

power. 

High quality, top-mounted speaker. 
Rugged die-cast chassis and 
heat sink. 


RC-10 Remote Controller 



For IM-221A/321A/421A/521A. 
Optional telephone-style handset 
remote controller RC 10 is specially 
designed for mobile convenience 
and safety All front panel controls 
(except DC power and RF output 
selection) are controllable from the 
RC-10 One RC 10 can be attached 
Ic a combination of two trans¬ 
ceivers with the optional PG-4G 
cable. When two transceivers are 
connected to the RC 10, cross 
band, full duplex repeater ipera 
lion is possible. <A control operator 
is needed for repeater 
operation.) 


• PG-4G f vtf.i • i .it• <: !uf • , * 

• PS-50/PS 430 ! < i ivi" I!»: TSU-5 

SW- 100A 

i;,.rip.ji t MH'tff* iiH Vrt) MH.-i 

• SW-100B • ; i ' 'VV» ; . • v» • b 

*. Mm • SW-200A 

*.'• I • SW-200B VVtM'S Nr!- ’ ! 


SP-40 • ; i ’ • t • .p'-.ikt" 

SP-50B .* t i- PG-2N -tr 

PG-3B ' '• MC-60A. MC-80. 

MC-85 • ■ .I*:tu 1 MC-55 ' t ’j 

•,v'f • • 1 v d !li.tl l<r 1 MA-4000 

. m/;n . m> itij.ii ir.ifui .intonna witn iluplc.'xcf iruouni 
• ,nj•; ■ MB-2011 ■ 1» • "■ "Ji ' 
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